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Abstract 
Background: Neuroimaging methods that allow researchers to investigate structural covariance between brain regions are 
increasingly being used to study psychiatric disorders. Structural covariance analyses are particularly well-suited for 
studying disorders with putative neurodevelopmental origins as they appear sensitive to changes in the synchronized 
maturation of different brain regions. We assessed inter-regional correlations in cortical thickness as a measure of structural 
covariance, and applied this method to investigate the coordinated development of different brain regions in Conduct 
Disorder (CD). We also assessed whether structural covariance measures could differentiate between the childhood-onset 
(CO-CD) and adolescence-onset (AO-CD) subtypes of CD, which may differ in terms of etiology and adult outcomes. 
 
Methods: We examined inter-regional correlations in cortical thickness in male youths with CO-CD or AO-CD relative to 
healthy controls (HCs) in two independent datasets.  The age-range in the Cambridge sample was 16-21 years (mean: 18.0) 
whereas the age-range of the Southampton sample was 13-18 years (mean: 16.7). We used FreeSurfer to perform 
segmentations and applied structural covariance methods to the resulting parcellations.  
 
Results: In both samples, CO-CD participants displayed a strikingly higher number of significant cross-cortical 
correlations compared to HC or AO-CD participants, whereas AO-CD participants presented fewer significant correlations 
than HCs. Group differences in the strength of the inter-regional correlations were observed in both samples, and each set 
of results remained significant when controlling for IQ and comorbid attention-deficit/hyperactivity disorder symptoms.   
 
Conclusions: This study provides new evidence for quantitative differences in structural brain organization between the 
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Keywords: cortical thickness; structural covariance; conduct disorder; antisocial behavior; developmental taxonomic 
theory 
Introduction 
Structural covariance is an important property of brain organization. Brain regions that develop together show higher 
covariance in neuroanatomical measures, such as cortical thickness, than regions that develop according to different 
maturational schedules (Alexander-Bloch, Giedd, & Bullmore, 2013). Recently, there has been increasing interest in 
applying structural covariance methods to investigate psychiatric disorders with putative neurodevelopmental origins, such 
as autism (Dziobek, Bahnemann, Convit, & Heekeren, 2010), and attention-deficit/hyperactivity disorder (ADHD) (Li et 
al., 2015). In the present study, we employed structural covariance methods based on cortical thickness data to compare 
youths with Conduct Disorder (CD) and typically-developing individuals in terms of the overall number of significant 
inter-regional correlations in cortical thickness and test for group differences in the relative strength of these correlations.   
We also assessed for differences between the two main subtypes of CD—i.e., the childhood-onset subtype of CD 
(CO-CD) and the adolescence-onset subtype (AO-CD) (American Psychiatric Association, 2013). According to the 
developmental taxonomic theory, CO-CD is a neurodevelopmental disorder whereas AO-CD is an exaggerated form of 
teenage rebellion in which individuals imitate the behavior of antisocial peers (Moffitt, 1993). However, contrary to this 
theory, we found that both forms of CD are associated with alterations in brain structure and function (Fairchild et al., 
2011; Passamonti et al., 2010). Consequently, we reformulated the developmental taxonomic theory to create a new model 
of CD which proposes that CO-CD and AO-CD differ on a quantitative, rather a qualitative, basis (Fairchild, van Goozen, 
Calder, & Goodyer, 2013). Nevertheless, it remains to be determined whether brain-based measures are able to discriminate 
between these CD subtypes, as we previously found little or no evidence for differences between CO-CD and AO-CD in 
brain function and structure (Fairchild et al., 2011; Passamonti et al., 2010). The neurodevelopmental changes that have 
been described as occurring in childhood differ quantitatively and qualitatively from those observed in adolescence (e.g., 
childhood is associated with progressive cellular maturational events such as synaptogenesis, while adolescence is 
characterized by synaptic pruning) (Giedd et al., 1999); hence, it is of interest to investigate whether CO-CD and AO-CD 
are associated with distinct alterations in structural covariance that may in turn reflect different neurodevelopmental 
influences. Structural covariance methods may be particularly informative in this respect, given their sensitivity to changes 
in the coordinated development of brain regions across the entire cortex. 
The notion that neurodevelopmental abnormalities may contribute to the pathophysiology of CD has also been 
supported by recent morphometric studies showing that CD youths, relative to age-matched healthy controls (HCs), display 
alterations in cortical thickness, folding, and surface area (Fairchild et al., 2015; Hyatt, Haney-Caron, & Stevens, 2012), 
which are aspects of cortical structure that differ in etiology and developmental trajectories (Panizzon et al., 2009). 
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Likewise, it is possible that CD youths, relative to HCs, present significant changes in the coordinated growth of multiple 
cortical areas across the brain, rather than just a specific region or network. This is because the genetic and environmental 
factors that increase risk for CD may exert similar neurotrophic influences across inter-connected brain regions or areas 
that subserve similar functions (Lerch et al., 2006). Furthermore, CD-related genetic and environmental risk factors may 
alter brain developmental trajectories in different ways depending on whether they are activated or occur in childhood or 
adolescence.  
To our knowledge, this study is the first to test for changes in structural covariance in youths with CD relative to 
HCs. We applied a method developed by Lerch and colleagues known as ‘Mapping Anatomical Correlations Across 
Cerebral Cortex’ (MACACC) (Lerch et al., 2006) to analyze cortical thickness data collected in two independent samples 
of participants (n=83 recruited in Cambridge and n=69 recruited in Southampton). Critically, the MACACC approach 
assesses for inter-regional correlations in cortical thickness across the entire cortex, enabling us to test whether CD is 
associated with global changes in brain structure. Previous studies have shown that neurodevelopmental disorders such as 
autism may be associated with widespread changes in structural covariance networks (Alexander-Bloch et al., 2013), so 
one of our key aims was to test whether CD is associated with similar global changes in the structural organization of the 
brain. 
 We also hypothesized that youths with CD would display increases or reductions in the strength of inter-regional 
correlations in cortical thickness relative to HCs. This hypothesis was guided by previous work showing both increases and 
reductions in the strength of inter-regional correlations in adults with antisocial personality disorder, relative to age-
matched healthy controls (Yang et al., 2012). Furthermore, we predicted that youths with CO-CD would show more 
pronounced alterations in inter-regional correlations in cortical thickness than youths with AO-CD, given that CO-CD is 
typically more severe and linked to less favorable adult outcomes (Burt, Donnellan, Iacono, & McGue, 2011). Finally, we 
hypothesized that the group differences in correlation strength would be identified within and across a number of prefrontal 
and temporal regions previously implicated in the pathophysiology of antisocial behavior (Yang et al., 2012). These 




Fifty-eight male adolescents and young adults with CD and 25 sex- and age-matched HCs (age-range: 16-21 years) were 
recruited at Cambridge University between 2007 and 2010. Part of this sample was included in earlier neuroimaging studies 
published by our group (Fairchild et al., 2011; Passamonti et al., 2010). An independent sample of 37 CD and 32 HC 
participants (all male; age range: 13-18 years) was recruited at Southampton University between 2012 and 2014.  
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At both sites, CD participants were recruited from pupil referral units and Youth Offending Services (YOSs), 
whereas HCs were recruited from mainstream schools and colleges. At schools and colleges, participants were contacted by 
sending an information pack about the study from the school/college to their homes. At pupil referral units and YOSs, a 
member of staff (usually their keyworker) described the study to potential volunteers and asked them whether they were 
interested in taking part. If they were interested in participating, they either sent back reply slips or gave permission for the 
staff member to pass on their contact details to the research team. Once we received reply slips or contact details, we 
arranged to visit the participants’ homes to carry out separate semi-structured diagnostic interviews with them and their 
primary caregiver. The Suffolk National Health Service Research Ethics Committee approved the Cambridge study 
whereas the University of Southampton’s Ethics Committee and Research Governance Office approved the Southampton 
study. Written informed consent was obtained from all participants and their parents. 
Conduct Disorder was assessed in the same way in both samples: participants and their parents underwent separate 
semi-structured diagnostic interviews using the Kiddie-Schedule for Affective Disorders and Schizophrenia-Present and 
Lifetime Version (K-SADS-PL) (Kaufman et al., 1997). Diagnoses were reached by combining information from both 
interviews. Participants were classified as having CO-CD if they or their parents reported that at least one CD symptom and 
functional impairment was present before age 10. Alternatively, if the individual only developed CD symptoms after age 
10, an AO-CD diagnosis was given. According to these criteria, 33 participants were classified as having CO-CD and 25 as 
having AO-CD in the Cambridge sample, whereas 23 individuals had CO-CD and 14 had AO-CD in the Southampton 
sample.  
The exclusion criteria applied in Cambridge and Southampton were broadly similar: (1) presence of serious 
physical or psychiatric illnesses (e.g., autism, schizophrenia, bipolar disorder), as disclosed in the K-SADS-PL interview; 
and (2) any contraindication to brain scanning (e.g., claustrophobia or metal in the body). In Cambridge, we also excluded 
CD participants with IQs<85, as estimated using the two-subtest version of the Wechsler Abbreviated Scale of Intelligence 
(Wechsler, 1999), whereas in Southampton the cut-off on the same instrument was IQ<75. In an attempt to match groups in 
IQ, we only included HCs with IQs<115 in both samples. We administered the full ADHD supplement of the K-SADS-PL 
to participants in both samples to comprehensively assess for all 18 of the DSM-IV symptoms of ADHD and evaluate the 
impact of threshold and sub-threshold ADHD comorbidity on the key findings by regressing out the contribution of ADHD 
symptoms when assessing for significant inter-regional correlations within each group, as well as group differences in 
inter-regional correlation strength. At both sites, we obtained data on psychopathic traits using the self-report Youth 
Psychopathic traits Inventory (YPI) (Andershed, Kerr, Stattin, & Levander, 2002). In the Cambridge sample, we obtained 
data on participants’ socioeconomic status using the ACORN geodemographic tool, which is based on UK postcodes 
(http://acorn.caci.co.uk/).  
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Magnetic Resonance Imaging (MRI) 
In Cambridge, structural MRI data were acquired on a 3-Tesla Siemens Tim-Trio scanner at the Medical Research Council 
Cognition and Brain Sciences Unit. The following parameters were used: voxel-size=1×1×1mm, repetition-time=2250ms; 
echo-time=2.99ms; flip-angle=9°. Total scanning time was 4-min 16-sec.  
In Southampton, the structural MRI data were acquired on a 1.5-Tesla Siemens Magnetom scanner at the Southampton 
General Hospital using the following parameters: voxel size=1.2x1.2x1.2 mm, repetition time=2400ms, echo time=3.62ms, 
flip angle=8°. Total scanning time was 7-min 41-sec.  
Stringent quality control procedures were adopted during data collection and pre-processing in both samples. 
Specifically, all structural images were checked immediately after acquisition for movement artefacts, and repeated until a 
high-quality T1-weighted image was available. Before including T1-weighted images in the study, they were carefully 
reviewed by two co-authors (G.F., L.P.) and an experienced radiographer who was blind to group status and the 
researchers’ assessments. Additional visual inspection after cortical surface reconstruction was manually performed by 
another co-author (N.T.), who is an expert in advanced neuroimaging analyses. To minimize discomfort and reduce motion 
artefacts, the structural MRI data were collected at the beginning of each scanning session. 
 
Mapping anatomical correlations across the cerebral cortex (MACACC) approach 
Quantification of cortical thickness values was performed using FreeSurfer v.5.3.0 (http://surfer.nmr.mgh.harvard.edu). 
This method involves vertex-wise reconstruction of the white-matter and pial-surface and parcellation of the cortex into 34 
regions of interest (ROIs) per hemisphere according to the Desikan-Killiany atlas (Desikan et al., 2006). An average 
cortical thickness value was then extracted for each ROI by reconstructing the gray-white matter boundary and the cortical 
surface; the distance between these surfaces was calculated individually at each point/vertex across the cortical mantle (see 
Supplementary-Materials for further details). 
In both samples, the cortical thickness data were mean-centered across regions within each participant, before 
computing the inter-regional correlations and testing for group differences in correlation strength. This was done to limit 
the possibility that the findings were driven by scaling effects. Following this step, we regressed out the effects of age, IQ, 
and ADHD symptoms before computing the inter-regional correlation coefficients in the Cambridge sample. This enabled 
us to adjust for these variables which differed between the CD and HC groups (Tab.1). Likewise, in the Southampton 
sample, we mean-centered cortical thickness across regions within each participant to adjust for possible scaling effects and 
regressed out the contribution of IQ and ADHD symptoms before computing the inter-regional correlations. Age was not 
included as a covariate in this case, as the groups were deliberately matched on this variable (Tab.1). Nevertheless, for 
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completeness and to show the impact of these variables on the structural covariance findings, the inter-regional correlation 
results that were obtained without controlling for these variables are reported in Supplementary-Materials.  To confirm 
that our results were not attributable to group differences in brain size, we also repeated all analyses regressing out 
estimated Total Intracranial Volume (eTIV) along with demographic and clinical variables.      
Next, cortical thickness correlation matrices were generated within each group and in each sample by computing the 
Pearson’s correlation coefficients (R-values) between each pair of regions across subjects with an associated P-value that 
was corrected for multiple comparisons using a false-discovery-rate (FDR) procedure. To test for significant differences 
across groups, and to avoid a priori assumptions about the distribution of differences between group-wise R-values for 
each correlation, the null distribution was built by using a random sampling technique (1×10
6
 samples - see 
Supplementary-Materials for details about the procedure) and the resulting p-value was corrected for multiple 
comparisons (Benjamini-Lowers’s correction, P<0.05, FDR).  
Finally, to assess the degree of comparability between the results obtained with the Cambridge and Southampton 
samples, we produced correlation matrices illustrating the overlap between the samples in terms of the significant inter-




In both samples, youths with CD had higher levels of psychopathic traits and reported more CD and ADHD symptoms than 
HCs (Tab.1). In the Cambridge sample, post-hoc tests comparing the CO-CD and AO-CD subgroups revealed that CO-CD 
youths endorsed more CD (P=0.03) and ADHD symptoms (P=0.04) than AO-CD participants. Likewise, in the 
Southampton sample, youths with CO-CD tended to display more CD and ADHD symptoms than AO-CD youths, although 
these differences were not statistically significant (Ps>0.2). 
 
[INSERT TABLE 1 HERE] 
 
Structural covariance results 
In both samples, CO-CD youths displayed a higher number of significant inter-regional correlations in cortical thickness 
than HCs and AO-CD participants. In contrast, AO-CD youths showed fewer significant inter-regional correlations in 
cortical thickness than HCs (Fig.1).  
[INSERT FIGURE 1 HERE] 
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Direct group comparisons revealed significant differences in the strength of the inter-regional correlations in many regions. 
In the Cambridge sample, there were 18 significant differences between the HC and CO-CD groups, 48 differences 
between the HC and AO-CD groups, and 118 differences between the CO-CD and AO-CD groups. In the Southampton 
sample, there were 422 significant differences between the HC and CO-CD groups, 48 differences between the HC and 
AO-CD groups, and 68 differences between the CO-CD and AO-CD groups.   
These differences were localized both within and across frontal, parietal, temporal and occipital cortices 
(Supplementary-Materials). The pattern of significant cross-cortical correlations across the groups and the results of the 
group comparisons were very similar (albeit stronger) when age, IQ and ADHD symptoms were not included as covariates 
(Supplementary-Materials). The general pattern of significant inter-regional correlations and group differences in 
correlation strength also remained similar when eTIV was regressed out rather than mean-centering cortical thickness 
within each subject prior to computing the correlation coefficients (Cambridge sample: HCs vs. CO-CD: 21 differences; 
HCs vs. AO-CD: 69 differences; CO-CD vs. AO-CD: 83 differences; Southampton sample: HCs vs. CO-CD: 279 
differences; HCs vs. AO-CD: 64 differences; CO-CD vs. AO-CD: 106 differences; Supplementary-Materials). There 
were also no significant group differences in the variance of cortical thickness measures or in the variance of eTIV values 
in the 68 regions included in the analyses in either sample (Supplementary-Materials). Therefore, it is unlikely that the 
key findings were explained by greater variability in overall cortical thickness or overall brain volume within the CD 
groups relative to the HCs. 
Finally, when studying the degree of similarity of the r sults obtained across the Cambridge and Southampton 
samples, there was substantial overlap in terms of the significant inter-regional correlations identified in each sample. In 
particular, 222 inter-regional correlations were identified as overlapping between the two HC samples, whereas 724 and 
109 overlapping correlations were identified in the two CO-CD and AO-CD groups, respectively (Fig.2 and 
Supplementary-Materials). 
[INSERT FIGURE 2 HERE] 
 
Discussion 
Our first key finding was that youths with CO-CD showed a strikingly higher number of significant inter-regional 
correlations in cortical thickness relative to either HCs or AO-CD participants, whereas AO-CD youths displayed fewer 
significant inter-regional correlations than HCs. Notably, this pattern held across two independent samples studied in 
separate locations, despite the fact that we used different scanners and structural MRI acquisition parameters. Furthermore, 
there was substantial overlap in terms of the significant inter-regional correlations identified in each group across two 
independent samples, which supports the robustness of our findings.  
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Our second key finding was that there were significant differences between the three groups in the strength of the 
inter-regional correlations in cortical thickness, and these were localized both within and across a number of frontal, 
parietal, temporal, and occipital cortices. Again, there was substantial overlap between the two samples in terms of the 
correlations that were identified as differing in strength. Overall, these results suggest that alterations in brain structure in 
CD may be much more widespread than originally thought and may involve several networks, rather than being restricted 
to specific cortical regions like the ventromedial prefrontal cortex (Blair, 2013). The diffuse pattern of structural covariance 
abnormalities observed in CD resembles the changes reported in other neurodevelopmental disorders like autism 
(Alexander-Bloch et al., 2013), and suggests that, in common with these disorders, CD may be associated with rather 
global disruptions in brain maturation. Furthermore, group differences in the overall number and strength of the inter-
regional correlations were largely independent of ADHD comorbidity. This is important as the CD youths differed from 
HCs in ADHD symptoms, and the CO-CD participants endorsed more ADHD symptoms than AO-CD youths, consistent 
with previous studies (Moffitt & Caspi, 2001). In addition, the results were independent of group differences in IQ, which 
is noteworthy as Lerch et al. (2006) found that IQ modulates inter-regional correlations in cortical thickness in typically-
developing children.  
The present findings, which are amongst the first to demonstrate marked differences in brain structure between the 
childhood-onset and adolescence-onset subtypes of CD, may be clinically relevant as structural covariance alterations may 
represent brain-based biomarkers capable of distinguishing between these forms of CD. Furthermore, demonstrating that 
youths with CO-CD differ from their AO-CD counterparts in the overall number and strength of inter-regional correlations 
in cortical thickness supports the notion that age-of-onset is an important specifier for CD and should be retained in future 
classification systems (ICD and DSM).   
It is also important to emphasize that our results suggest that both CO-CD and AO-CD are associated with changes 
in the synchronized development of the brain, consistent with the hypothesis that neurobiological factors contribute to the 
etiology of both CD subtypes (Fairchild et al., 2013) and challenging the view that such factors are not involved in the 
etiology of AO-CD (Moffitt, 1993).  However, the fact that opposite changes in structural covariance were observed in the 
CO-CD and AO-CD subgroups relative to HCs may seem difficult to reconcile with our earlier work showing relatively 
few or no differences between the CO-CD and AO-CD subtypes in brain structure and function using different 
neuroimaging modalities and methods (Fairchild et al., 2011; Passamonti et al., 2010). A possible explanation of these 
apparent inconsistencies is that structural covariance methods are more sensitive in revealing the abnormalities that 
distinguish between the CO-CD and AO-CD subtypes, compared to univariate analyses assessing brain structure or 
function at the voxel-wise level.  
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The biological underpinnings of inter-regional correlations in cortical thickness are not well understood; hence, we 
can only speculate regarding the neurodevelopmental basis of the present findings. There is, however, evidence that brain 
networks identified by applying structural covariance methods to cross-sectional structural MRI data strongly resemble 
patterns of maturational coupling between distinct networks (Alexander-Bloch et al., 2013). This suggests that brain 
regions that develop according to similar maturational trajectories tend to co-vary in structure. Accordingly, one 
interpretation of our findings is that the CO-CD subgroup shows a more synchronized pattern of brain development than 
the other groups (as indicated by greater numbers of significant inter-regional correlations), although this increased 
synchronization could reflect either accelerated development of cortical regions that normally mature later or delayed 
development of regions that typically mature earlier in life. Conversely, the reductions in structural covariance observed in 
AO-CD youths, relative to HC and CO-CD participants, may reflect specific disruptions in neurodevelopmental processes 
that occur during adolescence (e.g., synaptic pruning). In other words, if neuronal pruning is altered in the AO-CD group 
against a background of relatively normal brain development in childhood, it is possible that the coordinated pattern of 
brain development across different cortical regions would be impaired. This might lead to fewer significant inter-regional 
correlations in cortical thickness and changes in correlation strength relative to the other groups.  
 
Strengths and limitations 
This is one of the first clinical neuroimaging studies to present findings from independent discovery and replication 
samples using the same analytic method, despite concerns about the replicability of neuroimaging data (Horga, Kaur, & 
Peterson, 2014). The degree of correspondence between the two groups of results is particularly encouraging as there were 
substantial variations between the datasets in terms of MRI acquisition parameters and magnet strengths.  
Second, each of the samples was relatively large, homogeneous, and well-characterized from a psychiatric 
perspective, with detailed information available from diagnostic interviews and clinical data collected from participants and 
their parents/carers.  In addition, we were able to show that the results did not appear to be explained by group differences 
in age, IQ, and ADHD symptoms. We note, however, that the CD groups had higher proportions of participants coming 
from lower socioeconomic strata, and they reported increased rates of substance use relative to HCs. Consequently, future 
research should examine the contribution of these variables to group differences in structural covariance. Importantly, we 
also deliberately restricted our sample to males, as there is evidence for sex differences in trajectories of antisocial 
behavior, as well as in structural covariance measures (Raznahan et al., 2011). Nevertheless, future studies should 
investigate whether these results generalize to females with CD.  
Third, this was the first study to report differences in inter-regional correlations in cortical thickness between the 
CO-CD and AO-CD subtypes and our results demonstrate the value of this approach. However, we note that retrospective 
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accounts of age-of-onset of CD should be treated with caution (Henry, Moffitt, Caspi, Langley, & Silva, 1994), although 
we attempted to mitigate against this issue by obtaining detailed information from participants and parents and asking both 
informants to consider salient life landmarks (e.g., the transition from primary to secondary school) to assist accurate recall.  
Fourth, we used only a single excitation in the MRI anatomical pulse sequences, which may have reduced signal-
to-noise ratio and therefore accuracy of the delineation of gray-white matter interfaces. Furthermore, the MACACC method 
involves performing a large number of statistical tests and it may be considered a data-driven approach, although we 
applied a stringent correction for multiple comparisons and the results appeared robust and replicated across two datasets. 
The MACACC approach is also uninformative about the coordinated development of subcortical regions or covariance 
between cortical and subcortical regions. Applying structural covariance methods to whole-brain measurements of gray-
matter density or white-matter microstructure could enable researchers to investigate interactions between cortical and 
subcortical networks involving the amygdala and striatum, which are critically implicated in CD (Blair, 2013). 
Nevertheless, the MACACC approach may offer unique information relative to that provided by other methods such as 
Diffusion Tensor Imaging (DTI). Specifically, there is evidence that MACACC can identify correlations between brain 
regions that have no direct anatomical connections, as only 35–40% of the inter-regional correlations revealed using 
MACACC converged with the connectivity patterns identified via DTI-based approaches (Gong, He, Chen, & Evans, 
2012).  
Finally, the present findings suggest several possible avenues for future research.  For example, future studies 
should investigate convergence between structural covariance measures and functional connectivity indices in similar 
populations. It would also be interesting to integrate cortical thickness-based methods with DTI-based approaches (Gong et 
al., 2012), to examine whether increased structural covariance in CO-CD is associated with altered white-matter 
microstructural properties. Another interesting question is whether similar changes in structural covariance would be 
observed in CO-CD and AO-CD individuals during later phases of development (e.g., adulthood). Lastly, examining the 
impact of environmental adversity and substance use on structural covariance measures could help extend the present 
findings and shed light on psychiatric conditions related to CD (e.g., substance use disorders).   
 
Conclusions 
The present study demonstrates that inter-regional correlations in cortical thickness may distinguish between the childhood-
onset and adolescence-onset forms of CD, and that both CD subgroups significantly differ from typically-developing 
adolescents in both the overall number and strength of the inter-regional correlations observed. Structural covariance 
methods may help researchers to refine the diagnosis and classification of CD and improve our ability to distinguish 
between CD subtypes which may differ in etiology and adult outcomes. Longitudinal studies investigating developmental 
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trajectories of structural covariance, maturational coupling, and functional connectivity in children at high risk for 
externalizing disorders are now needed to characterize the neurodevelopmental basis of CD and differences between CO-






• Structural covariance analyses are a new set of methods that can be used to investigate the coordinated development 
of different brain regions.  
• We calculated inter-regional correlations in cortical thickness as a measure of structural covariance in male youths 
with childhood-onset conduct disorder (CO-CD) or adolescence-onset CD (AO-CD), and healthy controls (HCs), in 
two independent samples recruited at different locations.  
• In both samples, CO-CD youths displayed more significant inter-regional correlations than AO-CD youths and HCs, 
whereas AO-CD individuals displayed fewer correlations than HCs. The three groups also differed in the strength of 
the inter-regional correlations across frontal, temporal, parietal, and occipital regions. 
• These findings illustrate the value of structural covariance methods in studying psychiatric disorders with putative 
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Table 1. Demographic and clinical characteristics of the participants. 
Cambridge sample HCs (n=25) CO-CD (n=33) AO-CD (n=25) one-way ANOVA 




Psychopathic traits (YPI) 
Lifetime/ever CD symptoms 











































SES (ACORN class) n % n % n % χ² (exact test) 
  Wealthy achievers (1) 
Urban prosperity (2) 
Comfortably off (3) 



































Comorbid diagnoses n % n % n % χ² (exact test) 
Number with comorbid ADHD1 
Number with comorbid MDD1 

















































Current medication use n % n % n %  
Methylphenidate - - 2 6.0 0 0  
Southampton sample HCs (n=32) CO-CD (n=23) AO-CD (n=14) one-way ANOVA 
analyses Measure Mean SD Mean SD Mean SD 
Age (years) 
Estimated full-scale IQ 
Psychopathic traits (YPI)2  
Lifetime/ever CD symptoms 




































Comorbid diagnoses n % n % n % χ² (exact test) 
Number with comorbid ADHD1 














Current medication use n % n % n %  
Selective serotonin reuptake inhibitors - - 1 4.3 2 14.2  
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Key: ADHD, Attention-Deficit/Hyperactivity Disorder; AO-CD, adolescence-onset Conduct Disorder; CO-CD, childhood-onset Conduct Disorder; HCs, 
healthy controls; IQ, intelligence quotient; SD, standard deviation; SES, socioeconomic status; YPI, Youth Psychopathic traits Inventory. ACORN is a 
geodemographic tool for assessing socioeconomic status using UK postcodes. Notes: 1A current psychiatric disorder was an exclusion criterion for the 






Figure 1. Cross-cortical correlation matrices between regions in healthy controls (HCs) and youths with childhood-onset conduct disorder (CO-CD) and  
adolescence-onset conduct disorder (AO-CD) in the Cambridge (A) and Southampton samples (B). Significant inter-regional correlations in cortical 
thickness between pairs of brain regions (when applying a threshold of p<0.05, False-Discovery-Rate correction for multiple comparisons) are denoted by 





Methylphenidate - - 2 8.6 0 0  




































































Figure 2. Cross-cortical correlation matrices showing the degree of overlap (red dots) between the significant inter-regional correlations identified in the 
Cambridge and Southampton samples. Blue dots represent correlations that were significant only in the Cambridge sample, whereas green dots represent 
correlations that were significant only in the Southampton sample. HCs, healthy controls; CO-CD, childhood-onset Conduct Disorder; AO-CD, 
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Supplementary Materials for Fairchild et al. Mapping the structural organization of the 
brain in Conduct Disorder: Replication of findings in two independent samples. 
Supplementary Methods 
 
Manual Editing of Freesurfer Segmentations 
FreeSurfer segmentations were screened for inaccuracies by a neuroimaging expert blind to group status, and 
minimal manual edits were performed only when deemed absolutely necessary. Manual correction involved 
redrawing mask boundaries to exclude non-cortex tissue which had been erroneously included by the surface 
reconstruction stream. In detail, this involved: 1) excluding small pieces of dura which had been placed within the 
mask, and 2) correcting erroneous extensions of the pial surface into the cerebellum. 
Non-parametric group-wise comparisons of correlation matrices 
We chose to compare groups using non-parametric, random sampling-based statistics in order to forego/avoid a 
priori assumptions about the distribution of the null hypothesis (i.e., the hypothesis that the between-group 
difference in correlation strengths between any pair of regions is zero; Good & Phillip, 2006). In detail, when 
comparing two groups with numerosities n1 and n2, this entails: 
a) computing group differences in correlation strength for each pair of regions 
b) pooling the n1 + n2 observations/subjects 
c) random sampling (with replacement) of two subject groups of sizes n1 and n2 from the pooled data 
d) repeating step a) for the groups sampled in c) 
e) repeating steps b)-e) N times (in our paper, we chose an extremely large number of samples, i.e. 1,000,000) to 
build a distribution of group differences in correlation strengths for each pair of regions 
f) computing a p-value for each pair of regions based on the position of the metric computed in a) in the distribution 
computed in e). 
g) applying a False Discovery Rate correction (alpha = 0.05) of the matrix of p values across all (68 x 67)/2 = 2278 
pairs of regions 
 
Collection of information about attention-deficit/hyperactivity disorder (ADHD) symptoms 
We administered the full ADHD supplement of the Kiddie-Schedule for Affective Disorders and Schizophrenia-
Present and Lifetime Version (K-SADS-PL; Kaufman et al., 1997) to the majority of subjects in both studies, in 
order to collect dimensional information about ADHD symptoms in the two samples.  We have used these data both 
as covariates of no interest and to perform correlational analyses in our previous studies (e.g., Fairchild et al., 2011, 
2013, 2014, 2015; Passamonti et al., 2010).  Rather than stopping the assessment of ADHD symptoms if the items in 
the screening interview were not endorsed, we administered the full ADHD supplement to all participants.  This 
enabled us to comprehensively assess for all 18 of the DSM-IV symptoms of ADHD and evaluate the impact of 
threshold and sub-threshold ADHD comorbidity on the key findings by regressing out the contribution of ADHD 
symptoms when assessing for significant inter-regional correlations within each group as well as group differences in 
the strength of the inter-regional correlations. 
  
































































Supplementary Fig.1. Cross-cortical correlation matrices between regions in healthy controls (HCs) and youths 
with childhood-onset conduct disorder (CO-CD), and adolescence-onset conduct disorder (AO-CD) in the 
Cambridge sample (A) and in the Southampton sample (B) when not including any covariates in the statistical 
models except for mean-centered cortical thickness. Significant inter-regional correlations in cortical thickness 
between pairs of brain regions (when applying a threshold of p<0.05, False Discovery Rate correction for multiple 
comparisons) are denoted by black dots in the correlation matrices. The X and Y axes show the 34 regions of interest 
per hemisphere from the Desikan-Killiany atlas of cortical regions (see Supplementary Figure 5). In line with the 
main analyses that included IQ and ADHD symptoms as covariates of no interest, these analyses showed that youths 
with CO-CD had a strikingly higher number of significant inter-regional correlations than AO-CD and HC 
participants, whereas AO-CD youths showed fewer significant inter-regional correlations than HCs. 
 
































































Supplementary Fig.2. Cross-cortical correlation matrices showing the degree of overlap (red dots) between the 
significant inter-regional correlations identified using structural covariance methods in the Cambridge and 
Southampton samples when not including any covariates in the statistical models. Panel A shows the unique and 
shared cross-cortical correlations observed in healthy controls (HCs), whereas panels B and C show overlap in 
correlations observed in youths with childhood-onset conduct disorder (CO-CD) and adolescence-onset conduct 
disorder (AO-CD), respectively. The blue dots represent the correlations that were significant only in the Cambridge 
sample, whereas the green dots represent correlations that were only significant in the Southampton sample.  































































Supplementary Fig.3. Cross-cortical correlation matrices between regions in healthy controls (HCs) and youths 
with childhood-onset conduct disorder (CO-CD), and adolescence-onset conduct disorder (AO-CD) in the 
Cambridge sample (A) and in the Southampton sample (B) when including estimated Total Intracranial Volume as a 
covariate of no interest in the statistical models (as well as the covariates included in the primary analyses, i.e., IQ 
and ADHD symptoms). Significant inter-regional correlations in cortical thickness between pairs of brain regions 
(when applying a threshold of p<0.05, False Discovery Rate correction for multiple comparisons) are denoted by 
black dots in the correlation matrices. The X and Y axes show the 34 regions of interest per hemisphere from the 
Desikan-Killiany atlas of cortical regions (see Supplementary Figure 3).  In line with the findings reported in the 
main manuscript (see Fig.1), these analyses showed that youths with CO-CD had a strikingly higher number of 
significant inter-regional correlations than AO-CD and HC participants, whereas AO-CD youths showed fewer 
significant correlations than HCs. 































































Supplementary Fig.4. Cross-cortical correlation matrices showing the degree of overlap (red dots) between the 
significant inter-regional correlations identified using structural covariance methods in the Cambridge and 
Southampton samples when including estimated Total Intracranial Volume as covariate of no interest in the 
statistical models (as well as the covariates included in the primary analyses, i.e., IQ and ADHD symptoms). Panel A 
shows the unique and shared cross-cortical correlations observed in healthy controls (HCs), whereas panels B and C 
show overlap in correlations observed in youths with childhood-onset conduct disorder (CO-CD) and adolescence-
onset conduct disorder (AO-CD), respectively. The blue dots represent the correlations that were significant only in 
the Cambridge sample, whereas the green dots represent correlations that were only significant in the Southampton 
sample.  
 































































Supplementary Fig.5. This Figure is based on Figure 1 from Desikan et al., “An automated labeling system for 
subdividing the human cerebral cortex on MRI scans into gyral based regions of interest”, Neuroimage, (2006), 31: 
968–980. This extracted picture is intended as a guide for localizing the group differences in the strength of inter-
regional correlations between the pairs of cortical regions listed in Supplementary Tables 4-21. The top panel 
illustrates the lateral view of the inflated cerebral hemisphere, whereas the bottom panel shows the medial view of 
the inflated cerebral hemisphere. The yellow asterisks on the lateral inflated surface indicate the cortex around the 
perimeter of the central sulcus that has been inflated and is therefore visible.  
































































Supplementary Fig.6. Median + Median Absolute Deviation cortical thickness values for each of the 68 cortical 
regions from the Desikan-Killiany atlas in each group (the values for the Cambridge sample are shown in the top 
panels, whereas the values for the Southampton sample are shown in the bottom panels). There were no significant 
group differences in the variance of cortical thickness measures in any of the 68 regions included in the analyses, as 
assessed using Conover Tests and applying a False Discovery Rate correction for multiple comparisons (p < 0.05). 
Key: HC, healthy control; EO, childhood-onset Conduct Disorder; AO, adolescence-onset Conduct Disorder. Note: 
in this figure, uncentered cortical thickness values are shown for visualization purposes, whereas mean-centered 
values were used to perform the statistical analyses. 
 
 
Supplementary Fig.7. Median + Median Absolute Deviation estimated Total Intracranial Volume in each group 
(the values for the Cambridge sample are shown on the left, whereas the values for the Southampton sample are 
shown on the right). There were no significant group differences in the variance of total intracranial volume, as 
assessed using Conover Tests.  Key: HC, healthy control; EO, childhood-onset Conduct Disorder; AO, adolescence-















































































Supplementary Table 1. Group comparisons for variance in cortical thickness in each of the 68 cortical regions 
included in the structural covariance analyses (Conover Test for equal variances). The table shows the P values 
obtained when applying a False-Discovery Rate correction for multiple comparisons with a threshold of p<0.05 in 
the Cambridge sample. Key: AO, adolescence-onset Conduct Disorder; EO, childhood-onset Conduct Disorder; HC, 
healthy control; ROI, region of interest. 




Group EOvsAO HCvsAO HCvsEO 
Main 
Effect of 
Group EOvsAO HCvsAO HCvsEO 
bankssts 0.966 0.779 0.911 0.991 0.960 0.646 0.993 0.768 
caudalanteriorcingulate 0.854 0.673 0.799 1.000 0.835 0.498 0.825 0.846 
caudalmiddlefrontal 0.821 0.919 0.782 0.790 0.988 0.828 0.838 0.848 
cuneus 0.845 0.893 0.824 0.668 0.983 0.872 0.964 0.971 
entorhinal 0.477 0.999 0.523 0.437 0.348 0.687 0.194 0.594 
frontalpole 0.935 0.724 0.888 1.000 0.801 0.739 0.992 0.912 
fusiform 0.569 0.340 0.920 0.815 0.796 0.641 1.000 0.624 
inferiorparietal 0.855 0.748 0.860 0.859 0.874 0.809 0.895 0.769 
inferiortemporal 0.872 0.672 0.992 0.781 0.637 0.845 0.795 0.542 
insula 0.883 0.710 1.000 0.817 0.821 0.618 0.704 0.846 
isthmuscingulate 0.952 0.839 0.965 1.000 0.877 0.926 1.000 0.995 
lateraloccipital 0.881 0.839 0.935 0.842 0.869 0.745 0.866 0.461 
lateralorbitofrontal 0.960 0.759 1.000 0.827 0.927 0.847 1.000 0.851 
lingual 0.954 0.831 1.000 0.862 0.815 0.741 0.916 0.960 
medialorbitofrontal 1.000 0.703 0.718 0.896 0.824 0.835 0.906 0.649 
middletemporal 0.898 0.814 0.846 0.811 0.885 0.679 0.964 0.659 
paracentral 0.537 0.415 0.932 0.542 0.858 0.809 0.813 0.579 
parahippocampal 0.994 0.900 0.914 0.995 0.992 0.871 0.968 0.884 
parsopercularis 0.464 0.857 0.553 0.684 0.942 0.852 1.000 0.859 
parsorbitalis 0.974 0.925 0.968 0.879 0.880 0.859 0.970 0.825 
parstriangularis 0.700 0.841 0.656 0.385 0.845 0.829 0.952 0.647 
pericalcarine 0.919 0.840 0.835 0.794 0.852 0.492 0.585 0.894 
postcentral 0.538 0.445 0.958 0.665 0.953 0.666 0.817 0.993 
posteriorcingulate 0.922 0.691 1.000 0.632 0.872 0.655 0.984 0.870 
precentral 0.830 0.701 1.000 0.622 0.821 0.735 0.591 0.758 
precuneus 0.832 0.418 0.924 0.855 0.939 0.684 0.818 0.980 
rostralanteriorcingulate 0.391 0.614 0.989 0.890 1.000 0.804 0.959 0.922 
rostralmiddlefrontal 1.000 0.890 0.981 0.801 0.990 0.853 1.000 0.846 
superiorfrontal 0.836 0.536 0.878 0.767 0.829 0.740 0.966 0.827 
superiorparietal 0.882 0.448 0.640 0.969 0.578 0.445 0.749 0.739 
superiortemporal 0.911 0.558 0.820 0.855 0.796 0.655 0.953 0.660 
supramarginal 0.876 0.675 1.000 0.831 0.837 0.811 0.806 0.577 
temporalpole 0.850 0.631 0.992 0.699 0.602 0.648 0.975 0.546 




































































Supplementary Table 2. Group comparisons for variance in cortical thickness in each of the 68 cortical 
regions included in the structural covariance analyses (performed using the Conover Test for equal 
variances). The table shows the P values obtained when applying a False-Discovery Rate correction for 
multiple comparisons with a threshold of p<0.05 in the Southampton sample. Key: AO, adolescence-onset 
Conduct Disorder; EO, childhood-onset Conduct Disorder; HC, healthy control; ROI, region of interest. 




Group EOvsAO HCvsAO HCvsEO 
Main 
Effect of 
Group EOvsAO HCvsAO HCvsEO 
bankssts 1.000 0.799 0.947 0.799 0.890 0.960 0.634 0.960 
caudalanteriorcingulate 0.989 0.982 0.994 0.982 0.997 0.939 0.998 0.939 
caudalmiddlefrontal 1.000 1.000 0.637 1.000 0.990 0.889 0.966 0.889 
cuneus 0.899 0.929 0.590 0.929 0.921 0.851 0.944 0.851 
entorhinal 0.696 0.785 1.000 0.785 0.996 1.000 0.856 1.000 
frontalpole 0.811 0.948 0.685 0.948 0.752 1.000 0.987 1.000 
fusiform 0.890 1.000 1.000 1.000 0.959 0.786 0.659 0.786 
inferiorparietal 1.000 0.975 0.983 0.975 1.000 1.000 0.580 1.000 
inferiortemporal 0.969 0.897 0.819 0.897 1.000 1.000 0.972 1.000 
insula 1.000 0.999 0.951 0.999 1.000 0.926 0.930 0.926 
isthmuscingulate 0.572 0.947 0.064 0.947 0.974 0.986 0.651 0.986 
lateraloccipital 0.484 1.000 0.897 1.000 0.906 1.000 0.581 1.000 
lateralorbitofrontal 1.000 0.904 1.000 0.904 1.000 1.000 0.995 1.000 
lingual 0.537 0.777 0.986 0.777 0.905 0.965 0.268 0.965 
medialorbitofrontal 0.665 0.991 0.807 0.991 0.539 1.000 0.995 1.000 
middletemporal 0.997 1.000 0.976 1.000 1.000 0.974 0.837 0.974 
paracentral 0.864 0.994 0.364 0.994 1.000 0.978 0.548 0.978 
parahippocampal 1.000 1.000 0.982 1.000 1.000 1.000 0.642 1.000 
parsopercularis 1.000 1.000 0.982 1.000 0.941 0.769 0.992 0.769 
parsorbitalis 1.000 0.881 0.658 0.881 0.984 0.985 0.967 0.985 
parstriangularis 0.977 1.000 0.924 1.000 1.000 1.000 0.660 1.000 
pericalcarine 1.000 1.000 0.651 1.000 0.988 1.000 0.975 1.000 
postcentral 1.000 0.996 0.979 0.996 1.000 1.000 0.615 1.000 
posteriorcingulate 0.875 1.000 0.915 1.000 0.703 1.000 0.643 1.000 
precentral 0.532 0.877 0.388 0.877 0.218 0.974 0.363 0.974 
precuneus 0.730 0.908 0.577 0.908 0.584 1.000 0.056 1.000 
rostralanteriorcingulate 0.974 1.000 0.611 1.000 0.988 0.995 0.888 0.995 
rostralmiddlefrontal 1.000 1.000 0.722 1.000 0.958 0.975 0.939 0.975 
superiorfrontal 0.957 0.973 0.867 0.973 1.000 1.000 1.000 1.000 
superiorparietal 0.970 1.000 0.396 1.000 0.511 0.916 0.071 0.916 
superiortemporal 0.681 1.000 0.994 1.000 1.000 0.919 0.839 0.919 
supramarginal 0.419 1.000 0.061 1.000 1.000 1.000 0.609 1.000 
temporalpole 1.000 0.993 0.837 0.993 0.989 0.975 0.951 0.975 
transversetemporal 0.370 0.957 0.072 0.957 1.000 1.000 0.840 1.000 
 
Supplementary Table 3. Group comparisons for variance in estimated Total Intracranial Volume, 
performed using the Conover Test for equal variances. Table shows the P values obtained when applying 
a False-Discovery Rate correction for multiple comparisons with a threshold of p<0.05 in the Cambridge 
and Southampton samples respectively. Key: AO, adolescence-onset Conduct Disorder; CO, childhood-
onset Conduct Disorder; HC, healthy control. 
 Main Effect 
of Group COvsAO HCvsAO HCvsCO 
Cambridge 0.676251 0.619391 0.289486 0.931461 
Southampton 0.605054 0.340187 0.417263 0.671728 






























































Supplementary Table 4. Group differences in the strength of inter-regional correlations in cortical thickness between youths 
with childhood-onset conduct disoder (CO-CD) and adolescence-onset conduct disorder (AO-CD) in the Cambridge sample 
(N=83) after removing variability between groups in age, intelligence quotient, and attention/deficit-hyperactivity disorder 
symptoms.  
      
  Metric Metric   
Region1 Region2 CO-CD AO-CD Corr P values  
Right Frontal Pole Right CA Cingulate 0.06 0.60 0.00637 frontal cortices 
Left Orbital Frontal Left PreCentral 0.55 -0.03 0.00734 temporal cortices 
Left ParsOpercularis Right PreCentral 0.67 0.13 0.00946 parietal cortices 
Left Orbital Frontal Right CA Cingulate 0.51 -0.14 0.01641 occipital cortices 
Left Orbital Frontal Left CA Cingulate 0.25 -0.34 0.02452  
Right Caudal Middle Frontal Right PreCentral 0.73 0.32 0.02625  
Left Orbital Frontal Right ParsOrbitalis 0.62 0.12 0.02857  
Left ParsOpercularis Right RA cingulate 0.21 0.67 0.02954  
Left Orbital Frontal Right PreCentral 0.65 -0.06 0.03089  
Left PreCentral Right Temporal Pole 0.66 -0.18 0.00039  
Left Caudal Middle Frontal Right Temporal Pole 0.50 -0.32 0.00193  
Left Orbital Frontal Right Temporal Pole 0.77 0.07 0.00212  
Right ParsOrbitalis Right Entorhinal 0.45 -0.19 0.00386  
Left Rostral Middle Frontal Right Temporal Pole 0.54 -0.21 0.00444  
Left Superior Frontal Right Temporal Pole 0.71 0.07 0.00579  
Right PreCentral Right Temporal Pole 0.61 0.00 0.01100  
Left Orbital Frontal Right Entorhinal 0.52 -0.15 0.01216  
Left Orbital Frontal Left Superior Temporal 0.58 -0.05 0.01950  
Right Superior Frontal Right Temporal Pole 0.68 0.18 0.02008  
Right ParsOrbitalis Right Parahippocampal 0.53 -0.05 0.02973  
Right Orbital Frontal Right Entorhinal 0.57 -0.04 0.02992  
Right ParsOpercularis Right Entorhinal 0.38 -0.18 0.03552  
Left ParsOpercularis Left Middle Temporal 0.71 0.26 0.03591  
Left ParsOrbitalis Left Superior Temporal 0.46 -0.14 0.03919  
Left Orbital Frontal Right Parahippocampal 0.40 -0.16 0.03958  
Right Orbital Frontal Right Temporal Pole 0.49 -0.05 0.03996  
Left Caudal Middle Frontal Right Isthmus -0.26 0.63 0.00000  
Right PreCentral Right PostCentral 0.71 -0.08 0.00077  
Right Rostral Middle Frontal Right Isthmus -0.07 0.68 0.00135  
Right Superior Frontal Right Isthmus 0.03 0.64 0.00290  
Left Rostral Middle Frontal Right Isthmus -0.36 0.34 0.00405  
Left Superior Frontal Right Isthmus 0.08 0.64 0.00946  
Right CA Cingulate Right Isthmus 0.15 0.65 0.01371  
Left Orbital Frontal Right ParaCentral Lobule 0.56 -0.05 0.01795  
Left PreCentral Right PostCentral 0.68 0.12 0.02143  
Left PreCentral Right Posterior Cingulate 0.12 0.63 0.02761  
Left Orbital Frontal Right PostCentral 0.50 -0.05 0.04749  
Left Orbital Frontal Right Lateral Occipital 0.60 0.04 0.04189  
Left CA Cingulate Right Lingual 0.05 -0.43 0.04517  
Right PreCentral Right Insula 0.65 0.01 0.00521  
Left Orbital Frontal Right Insula 0.57 0.07 0.04151  
Left Parahippocampal Right ParsOrbitalis 0.39 -0.32 0.00483  
Left Transverse Temporal Right CA Cingulate 0.12 0.56 0.02510  
Left Middle Temporal Right CA Cingulate 0.07 0.61 0.03320  
Left Middle Temporal Right ParsTriangularis 0.68 0.09 0.03475  
Left Inferior Temporal Right ParsTriangularis 0.67 0.14 0.03687  
Left Banks Superior Temporal Right CA Cingulate -0.16 0.46 0.04942  
Left SupraMarginal Right CA Cingulate 0.05 0.63 0.00174  
Left ParaCentral Lobule Right Caudal Middle Frontal 0.66 0.19 0.00676  
Left Insula Right RA cingulate -0.08 0.51 0.03378  
Left Superior Temporal Right Superior Temporal 0.88 0.39 0.00000  
Left Fusiform Right Temporal Pole 0.62 -0.22 0.00019  
Left Superior Temporal Right Temporal Pole 0.61 -0.22 0.00039  
Right Temporal Pole Right Fusiform 0.57 -0.32 0.00039  
Right Entorhinal Right Banks Superior Temporal 0.43 -0.21 0.00232  
Left Fusiform Left Inferior Temporal 0.79 0.31 0.00328  
Left Temporal Pole Left Fusiform 0.70 0.09 0.00618  
Left Superior Temporal Right Middle Temporal 0.62 0.01 0.01139  
Right Parahippocampal Right Temporal Pole 0.60 -0.03 0.01139  
Left Inferior Temporal Right Entorhinal 0.46 -0.12 0.01255  






























































Right Temporal Pole Right Middle Temporal 0.61 0.11 0.01467 
Left Banks Superior Temporal Right Temporal Pole 0.12 -0.49 0.01660 
Right Temporal Pole Right Superior Temporal 0.67 0.22 0.01699 
Left Temporal Pole Right Superior Temporal 0.59 0.11 0.02066 
Right Temporal Pole Right Banks Superior Temporal 0.42 -0.18 0.02780 
Left Superior Temporal Left Inferior Temporal 0.63 0.15 0.02857 
Left Middle Temporal Right Middle Temporal 0.70 0.27 0.02896 
Left Inferior Temporal Right Temporal Pole 0.57 0.11 0.03070 
Right Entorhinal Right Fusiform 0.62 0.11 0.03205 
Left Banks Superior Temporal Right Transverse Temporal 0.07 0.60 0.03436 
Right Temporal Pole Right Inferior Temporal 0.54 -0.02 0.03803 
Right Superior Temporal Right Transverse Temporal 0.51 0.08 0.04228 
Left Fusiform Right Entorhinal 0.51 0.09 0.04382 
Right Entorhinal Right Parahippocampal 0.60 0.06 0.04788 
Left Temporal Pole Right Inferior Temporal 0.56 0.10 0.04865 
Right Temporal Pole Right PostCentral 0.58 -0.31 0.00116 
Right Entorhinal Right PostCentral 0.49 -0.26 0.00232 
Left Transverse Temporal Right Isthmus 0.05 0.55 0.01081 
Right Temporal Pole Right Superior Parietal 0.56 -0.02 0.01236 
Left Temporal Pole Right PostCentral 0.41 -0.22 0.02452 
Right Transverse Temporal Right PostCentral 0.30 -0.22 0.04209 
Right Temporal Pole Right Lateral Occipital 0.63 -0.25 0.00000 
Right Temporal Pole Right PreCuneus 0.58 -0.33 0.00019 
Left Temporal Pole Right Cuneus 0.44 -0.27 0.00598 
Right Temporal Pole Right Lingual 0.39 -0.32 0.00907 
Right Entorhinal Right Cuneus 0.52 -0.06 0.01120 
Right Entorhinal Right Lateral Occipital 0.52 -0.07 0.01737 
Left Temporal Pole Right Lateral Occipital 0.53 -0.05 0.02297 
Left Transverse Temporal Left Lingual 0.16 0.68 0.02819 
Left PostCentral Right Temporal Pole 0.62 -0.30 0.00019 
Right ParaCentral Lobule Right Temporal Pole 0.47 -0.17 0.00444 
Left Isthmus Right Entorhinal -0.30 0.40 0.00521 
Left Isthmus Left Temporal Pole -0.09 0.48 0.01236 
Right Isthmus Right Inferior Temporal -0.05 0.56 0.02664 
Left SupraMarginal Right Temporal Pole 0.54 0.01 0.02761 
Left Superior Parietal Right Temporal Pole 0.53 -0.02 0.03127 
Left Isthmus Left Entorhinal -0.14 0.43 0.03842 
Left Superior Parietal Right Parahippocampal 0.40 -0.03 0.04884 
Left Lateral Occipital Right Temporal Pole 0.69 -0.16 0.00000 
Left Cuneus Right Temporal Pole 0.33 -0.50 0.00000 
Left PreCuneus Right Temporal Pole 0.57 -0.19 0.00174 
Right Insula Right Temporal Pole 0.53 -0.10 0.00347 
Left Insula Right Temporal Pole 0.50 -0.24 0.00618 
Left SupraMarginal Right Isthmus 0.08 0.79 0.00077 
Right Isthmus Right Inferior Parietal 0.06 0.69 0.01660 
Left ParaCentral Lobule Right Isthmus -0.13 0.43 0.01795 
Left PostCentral Right PostCentral 0.86 0.47 0.02664 
Right Isthmus Right Lingual -0.18 0.58 0.00097 
Right Isthmus Right Pericalcarine -0.33 0.47 0.00097 
Left SupraMarginal Left Lingual 0.23 0.74 0.01448 
Right Isthmus Right Cuneus -0.05 0.57 0.03610 
Left PostCentral Left Cuneus 0.19 0.73 0.03822 
Left PostCentral Left Lingual 0.44 0.82 0.04961 
Left Lingual Right Isthmus -0.25 0.52 0.00174 
Left Pericalcarine Right Posterior Cingulate -0.11 0.58 0.00270 
Left Cuneus Right Posterior Cingulate -0.14 0.45 0.02857 
Left Lateral Occipital Right Isthmus -0.01 0.55 0.04981 
Left Pericalcarine Right Lingual 0.10 0.64 0.01680 































































Supplementary Table 5. Group differences in the strength of inter-regional correlations in cortical thickness between between 
healthy controls (HCs) and youths with adolescence-onset conduct disorder (AO-CD) in the Cambridge sample (N=83) after 
removing variability between groups in age, intelligence quotient, and attention/deficit-hyperactivity disorder symptoms.  
      
  Metric Metric   
Region1 Region2 HCs AO-CD Corr P values  
Left Rostral Middle Frontal Right CA Cingulate -0.28 0.42 0.00190 frontal cortices 
Left PreCentral Right CA Cingulate -0.04 0.61 0.00190 temporal cortices 
Right PreCentral Right CA Cingulate -0.25 0.45 0.00285 parietal cortices 
Left Caudal Middle Frontal Right CA Cingulate -0.22 0.48 0.00380 occipital cortices 
Right Frontal Pole Right CA Cingulate -0.12 0.60 0.00712  
Left Orbital Frontal Left CA Cingulate 0.32 -0.34 0.02325  
Left ParsOpercularis Right RA cingulate 0.10 0.67 0.02373  
Right Rostral Middle Frontal Right CA Cingulate -0.11 0.50 0.02420  
Left Orbital Frontal Left PreCentral 0.60 -0.03 0.03085  
Right Superior Frontal Right CA Cingulate 0.03 0.53 0.04414  
Left PreCentral Right Superior Temporal 0.77 0.15 0.00664  
Left PreCentral Right Middle Temporal 0.62 0.01 0.01281  
Right PreCentral Right Middle Temporal 0.62 0.08 0.02231  
Right RA cingulate Right Banks Superior Temporal -0.25 0.38 0.03417  
Left CA Cingulate Right Inferior Parietal 0.40 -0.20 0.00142  
Left RA cingulate Right Isthmus -0.44 0.35 0.00759  
Left Caudal Middle Frontal Right Isthmus -0.05 0.63 0.02231  
Right Superior Frontal Right Isthmus -0.10 0.64 0.02753  
Right Rostral Middle Frontal Right Isthmus 0.01 0.68 0.03322  
Right CA Cingulate Right Isthmus 0.06 0.65 0.03370  
Right RA cingulate Right Isthmus -0.33 0.44 0.03939  
Left Superior Frontal Right Isthmus -0.04 0.64 0.04888  
Left CA Cingulate Left Insula 0.67 0.02 0.00570  
Left ParsOrbitalis Right Lingual -0.24 0.40 0.02705  
Left Caudal Middle Frontal Right Lingual -0.02 0.64 0.02895  
Left Transverse Temporal Right CA Cingulate -0.24 0.56 0.00000  
Left Middle Temporal Right ParsTriangularis 0.74 0.09 0.01092  
Right ParaCentral Lobule Right CA Cingulate -0.13 0.54 0.00807  
Left SupraMarginal Right CA Cingulate 0.05 0.63 0.01946  
Left Isthmus Right ParsOrbitalis -0.28 0.36 0.02515  
Right Temporal Pole Right Fusiform 0.49 -0.32 0.00380  
Left Middle Temporal Right Middle Temporal 0.76 0.27 0.01471  
Left Fusiform Left Superior Temporal 0.63 0.14 0.02990  
Left Superior Temporal Left Inferior Temporal 0.66 0.15 0.04793  
Left Transverse Temporal Right Isthmus -0.26 0.55 0.00000  
Left Banks Superior Temporal Left Inferior Parietal 0.64 0.09 0.03797  
Right Temporal Pole Right PostCentral 0.54 -0.31 0.04414  
Right Temporal Pole Right PreCuneus 0.43 -0.33 0.02231  
Left Entorhinal Left Pericalcarine 0.31 -0.36 0.04366  
Left Isthmus Left Entorhinal -0.40 0.43 0.01186  
Right ParaCentral Lobule Right Middle Temporal 0.67 0.11 0.03892  
Left SupraMarginal Right Isthmus -0.19 0.79 0.00095  
Right Isthmus Right SupraMarginal -0.29 0.52 0.00427  
Left ParaCentral Lobule Left Pericalcarine 0.52 -0.08 0.00807  
Left ParaCentral Lobule Right Lateral Occipital 0.70 0.31 0.02325  
Left ParaCentral Lobule Left Cuneus 0.60 0.11 0.02515  
Left Insula Left PostCentral -0.08 0.62 0.03417  
Left Insula Left Lingual -0.05 0.69 0.03322  































































Supplementary Table 6. Group differences in the strength of inter-regional correlations in cortical thickness between 
healthy controls (HCs) and youths with childhood-onset conduct disorder (CO-CD) in the Cambridge sample (N=83) 
after removing variability between groups in age, intelligence quotient, and attention/deficit-hyperactivity disorder 
symptoms. 
  
  Metric Metric   
Region1 Region2 HCs CO-CD Corr P values  
Right PreCentral Right CA Cingulate -0.25 0.41 0.00759 frontal cortices 
Right ParsTriangularis Right Entorhinal -0.06 0.62 0.00000 temporal cortices 
Left PreCentral Right Transverse Temporal 0.67 0.08 0.02911 parietal cortices 
Left Superior Frontal Right Temporal Pole 0.24 0.71 0.04429 occipital cortices 
Left Orbital Frontal Left Pericalcarine 0.59 -0.03 0.02278  
Left CA Cingulate Left Insula 0.67 0.05 0.00506  
Left Inferior Temporal Right ParsOrbitalis -0.23 0.66 0.00000  
Left Entorhinal Right Caudal Middle Frontal -0.15 0.43 0.03164  
Left Temporal Pole Left Inferior Temporal 0.01 0.60 0.01139  
Right Entorhinal Right Inferior Temporal -0.03 0.59 0.01266  
Left Parahippocampal Right Temporal Pole -0.08 0.45 0.04303  
Right Banks Superior Temporal Right SupraMarginal 0.04 0.66 0.00000  
Right Parahippocampal Right PostCentral -0.28 0.49 0.00127  
Left Superior Parietal Right Entorhinal -0.09 0.56 0.00506  
Left Pericalcarine Right Transverse Temporal 0.57 -0.14 0.00127  
Left Lateral Occipital Right Entorhinal -0.16 0.51 0.01139  
Left PreCuneus Right Temporal Pole 0.07 0.57 0.03164  
Left Lingual Right Isthmus 0.52 -0.25 0.00633  
 
Supplementary Table 7. Group differences in the strength of inter-regional correlations in cortical thickness between youths 
with childhood-onset conduct disorder (CO-CD) and adolescence-onset conduct disorder (AO-CD) in the Southampton 
sample (N=69) after removing variability between groups in intelligence quotient and attention/deficit-hyperactivity disorder 
symptoms. 
  
  Metric Metric   
Region1 Region2 CO-CD AO-CD Corr P values  
Left Frontal Pole Right CA Cingulate 0.51 -0.55 0.00402 frontal cortices 
Right ParsOpercularis Right Orbital Frontal 0.86 0.03 0.03585 temporal cortices 
Right ParsOpercularis Right Inferior Temporal 0.73 -0.10 0.00436 parietal cortices 
Left ParsOpercularis Right Entorhinal 0.46 -0.37 0.02580 occipital cortices 
Left ParsTriangularis Right Temporal Pole 0.61 -0.19 0.03886  
Left PreCentral Left Temporal Pole 0.31 -0.59 0.04657  
Left Temporal Pole Right PreCentral 0.38 -0.69 0.00871  
Left Parahippocampal Right Superior Frontal 0.58 -0.25 0.01608  
Left Parahippocampal Right PreCentral 0.57 -0.22 0.02948  
Left Parahippocampal Right Caudal Middle Frontal 0.59 -0.17 0.03618  
Left Lingual Right CA Cingulate 0.62 -0.41 0.01106  
Left Pericalcarine Right RA cingulate 0.25 -0.52 0.02345  
Right Temporal Pole Right Inferior Temporal 0.74 -0.03 0.00670  
Left Temporal Pole Right Middle Temporal 0.58 -0.72 0.01139  
Left Parahippocampal Left Middle Temporal 0.60 -0.22 0.01307  
Left Temporal Pole Left Middle Temporal 0.63 -0.59 0.02379  
Left Entorhinal Right Middle Temporal 0.55 -0.42 0.02412  
Left Superior Temporal Left Banks Superior Temporal 0.65 -0.25 0.02881  
Left Entorhinal Right Fusiform 0.50 -0.28 0.04322  
Left Entorhinal Left Middle Temporal 0.64 -0.29 0.04389  
Left Temporal Pole Right Superior Parietal 0.47 -0.72 0.00134  
Left Temporal Pole Right Inferior Parietal 0.54 -0.59 0.00335  
Left Temporal Pole Left Inferior Parietal 0.57 -0.55 0.00637  
Left Parahippocampal Right PostCentral 0.39 -0.50 0.01106  
Left Entorhinal Right Inferior Parietal 0.65 -0.32 0.01240  
Left Temporal Pole Left Superior Parietal 0.56 -0.61 0.01742  
Left Entorhinal Left Superior Parietal 0.44 -0.54 0.02245  
Left Parahippocampal Right SupraMarginal 0.57 -0.35 0.02446  
Left Temporal Pole Right SupraMarginal 0.35 -0.59 0.02580  
Left Entorhinal Right Superior Parietal 0.33 -0.53 0.02781  
Left Parahippocampal Left PostCentral 0.43 -0.39 0.02881  
Right Temporal Pole Right Inferior Parietal 0.60 -0.28 0.02948  
Left Entorhinal Right ParaCentral Lobule 0.41 -0.47 0.04188  






























































Left Entorhinal Left Inferior Parietal 0.54 -0.41 0.04255  
Right Temporal Pole Right Superior Parietal 0.63 -0.34 0.04322  
Left Superior Temporal Right Inferior Parietal 0.80 0.23 0.04724  
Right Temporal Pole Right Pericalcarine 0.60 -0.49 0.00000  
Left Temporal Pole Right Lingual 0.48 -0.73 0.00067  
Left Entorhinal Right Lateral Occipital 0.44 -0.59 0.00201  
Left Entorhinal Left Lateral Occipital 0.40 -0.54 0.00235  
Left Temporal Pole Left Lingual 0.41 -0.63 0.00235  
Left Temporal Pole Right Lateral Occipital 0.41 -0.80 0.00235  
Left Temporal Pole Left Lateral Occipital 0.34 -0.76 0.00469  
Left Temporal Pole Left Cuneus 0.39 -0.61 0.00771  
Left Entorhinal Right Lingual 0.48 -0.48 0.00838  
Right Temporal Pole Right Lingual 0.42 -0.53 0.00838  
Left Entorhinal Left Lingual 0.28 -0.59 0.00871  
Left Temporal Pole Right PreCuneus 0.55 -0.50 0.00938  
Right Temporal Pole Right Cuneus 0.21 -0.68 0.01173  
Left Temporal Pole Left PreCuneus 0.62 -0.38 0.02077  
Left Superior Temporal Left Lingual 0.80 0.09 0.02312  
Left Entorhinal Right PreCuneus 0.59 -0.32 0.03015  
Left Entorhinal Right Pericalcarine 0.38 -0.44 0.03551  
Right Inferior Temporal Right Pericalcarine 0.51 -0.13 0.03853  
Right Temporal Pole Right PreCuneus 0.60 -0.22 0.03886  
Right Isthmus Right Temporal Pole 0.58 -0.33 0.00268  
Right Isthmus Right Parahippocampal 0.57 -0.39 0.01776  
Left ParaCentral Lobule Right Temporal Pole 0.55 -0.35 0.02714  
Right ParaCentral Lobule Right Temporal Pole 0.53 -0.29 0.04456  
Left Pericalcarine Right Temporal Pole 0.63 -0.42 0.00034  
Left Lingual Right Temporal Pole 0.62 -0.52 0.00067  
Left Cuneus Right Temporal Pole 0.54 -0.52 0.00201  
Left Lateral Occipital Right Temporal Pole 0.43 -0.41 0.04657  
Right ParaCentral Lobule Right Superior Parietal 0.51 0.93 0.02680  
Left ParaCentral Lobule Left Lateral Occipital 0.41 0.88 0.01340  
Right ParaCentral Lobule Right Lateral Occipital 0.47 0.92 0.01776  
Left Lateral Occipital Right ParaCentral Lobule 0.56 0.93 0.04858  
Left Cuneus Right Cuneus 0.51 0.86 0.02278  
 
 
Supplementary Table 8. Group differences in the strength of inter-regional correlations in cortical thickness between healthy 
controls (HCs) and youths with adolescence-onset conduct disorder (AO-CD) in the Southampton sample (N=69) after 
removing variability between groups in intelligence quotient and attention/deficit-hyperactivity disorder symptoms.  
      
  Metric Metric   
Region1 Region2 HCs AO-CD Corr P values  
Left PreCentral Right Caudal Middle Frontal 0.11 0.88 0.00000 frontal cortices 
Left Caudal Middle Frontal Left PreCentral 0.17 0.82 0.00285 temporal cortices 
Left PreCentral Right PreCentral 0.32 0.86 0.00522 parietal cortices 
Right Frontal Pole Right RA cingulate -0.18 0.67 0.00902 occipital cortices 
Left Frontal Pole Right CA Cingulate 0.34 -0.55 0.01946  
Left PreCentral Right ParsTriangularis -0.06 0.68 0.02088  
Left ParsOpercularis Left RA cingulate -0.21 0.52 0.03654  
Left PreCentral Right Middle Temporal -0.03 0.77 0.00142  
Left Caudal Middle Frontal Right Transverse Temporal -0.09 0.69 0.03464  
Right PreCentral Right Middle Temporal 0.32 0.82 0.04698  
Left PreCentral Left Inferior Parietal -0.04 0.74 0.01186  
Left Superior Frontal Right SupraMarginal 0.44 0.90 0.03322  
Left PreCentral Right Superior Parietal -0.11 0.63 0.03559  
Left CA Cingulate Left PreCuneus 0.09 0.75 0.02515  
Left Frontal Pole Left Pericalcarine 0.36 -0.35 0.04129  
Left Transverse Temporal Right ParsTriangularis -0.34 0.54 0.00854  
Left Temporal Pole Right Middle Temporal 0.48 -0.72 0.00000  
Left Middle Temporal Left Transverse Temporal 0.00 0.73 0.00617  
Left Transverse Temporal Right Transverse Temporal 0.31 0.85 0.01139  
Left Fusiform Right Inferior Temporal 0.35 0.88 0.04414  
Left Temporal Pole Right Fusiform 0.33 -0.46 0.04651  
Left Temporal Pole Left Middle Temporal 0.18 -0.59 0.04983  
Right Middle Temporal Right Superior Parietal -0.03 0.86 0.00095  






























































Left Temporal Pole Right ParaCentral Lobule 0.32 -0.69 0.00617  
Left Middle Temporal Right Superior Parietal 0.19 0.84 0.00617  
Right Middle Temporal Right SupraMarginal 0.37 0.87 0.00997  
Left Parahippocampal Right PostCentral 0.33 -0.50 0.01376  
Left Temporal Pole Right Inferior Parietal 0.24 -0.59 0.01614  
Left Banks Superior Temporal Right ParaCentral Lobule 0.02 0.69 0.01709  
Left Temporal Pole Right Superior Parietal -0.04 -0.72 0.04081  
Left Temporal Pole Left Lateral Occipital 0.15 -0.76 0.00237  
Left Temporal Pole Left Lingual 0.26 -0.63 0.00332  
Left Temporal Pole Right Lateral Occipital 0.10 -0.80 0.00380  
Left Entorhinal Left Lingual 0.25 -0.59 0.00997  
Left Temporal Pole Right Lingual -0.03 -0.73 0.01993  
Left Transverse Temporal Right Insula -0.10 0.73 0.00047  
Left ParaCentral Lobule Right Middle Temporal 0.31 0.89 0.00332  
Right Posterior Cingulate Right Transverse Temporal -0.36 0.54 0.02278  
Left PreCuneus Right Middle Temporal 0.15 0.79 0.03607  
Left Insula Left Transverse Temporal -0.30 0.53 0.01044  
Right ParaCentral Lobule Right Superior Parietal 0.40 0.93 0.00095  
Left ParaCentral Lobule Right Superior Parietal 0.35 0.92 0.00142  
Right Superior Parietal Right PreCuneus 0.54 0.94 0.00000  
Left ParaCentral Lobule Left PreCuneus 0.40 0.94 0.00617  
Left ParaCentral Lobule Right PreCuneus 0.40 0.90 0.01234  
Right ParaCentral Lobule Right PreCuneus 0.44 0.89 0.01234  
Left Superior Parietal Right PreCuneus 0.50 0.90 0.04651  
Left Cuneus Right Cuneus 0.42 0.86 0.00949  
 
 
Supplementary Table 9. Group differences in the strength of inter-regional correlations in cortical thickness between healthy 
controls (HCs) and youths with childhood-onset conduct disorder (CO-CD) in the Southampton sample (N=69) after removing 
variability between groups in intelligence quotient and attention/deficit-hyperactivity disorder symptoms.  
      
  Metric Metric   
Region1 Region2 HCs CO-CD Corr P values  
Left PreCentral Right PreCentral 0.32 0.86 0.00000 frontal cortices 
Left ParsOpercularis Left ParsTriangularis 0.35 0.79 0.00027 temporal cortices 
Left PreCentral Right Caudal Middle Frontal 0.11 0.68 0.00032 parietal cortices 
Left PreCentral Right ParsTriangularis -0.06 0.62 0.00032 occipital cortices 
Right ParsOpercularis Right Orbital Frontal 0.40 0.86 0.00049  
Right Medial Orbital Frontal Right RA cingulate 0.71 0.01 0.00076  
Left PreCentral Right Superior Frontal 0.07 0.76 0.00086  
Left Superior Frontal Right PreCentral 0.28 0.81 0.00092  
Left PreCentral Left CA Cingulate -0.35 0.42 0.00119  
Right ParsTriangularis Right PreCentral 0.28 0.77 0.00119  
Left ParsTriangularis Right PreCentral 0.35 0.77 0.00157  
Left Caudal Middle Frontal Left PreCentral 0.17 0.67 0.00297  
Left Caudal Middle Frontal Right PreCentral 0.38 0.77 0.00432  
Left Superior Frontal Left PreCentral 0.16 0.70 0.00475  
Right Superior Frontal Right PreCentral 0.37 0.78 0.00810  
Right Caudal Middle Frontal Right PreCentral 0.57 0.83 0.01085  
Left Orbital Frontal Left PreCentral 0.13 0.66 0.01387  
Left CA Cingulate Right PreCentral -0.15 0.40 0.01414  
Left PreCentral Right Orbital Frontal -0.04 0.49 0.01490  
Left ParsTriangularis Left PreCentral 0.24 0.66 0.01695  
Left ParsOpercularis Right PreCentral 0.34 0.72 0.01911  
Left ParsTriangularis Right Superior Frontal 0.35 0.69 0.02159  
Left Superior Frontal Left ParsTriangularis 0.38 0.72 0.02262  
Left ParsOpercularis Left CA Cingulate -0.24 0.44 0.02413  
Left Rostral Middle Frontal Right Medial Orbital Frontal 0.72 0.27 0.02489  
Left Medial Orbital Frontal Left PreCentral -0.04 0.41 0.02737  
Left CA Cingulate Right Frontal Pole 0.39 -0.15 0.02758  
Left Caudal Middle Frontal Left ParsOpercularis 0.28 0.67 0.02818  
Left ParsTriangularis Right ParsOpercularis 0.29 0.69 0.02915  
Right ParsOrbitalis Right RA cingulate 0.36 -0.11 0.03336  
Left ParsTriangularis Right Caudal Middle Frontal 0.33 0.65 0.03876  
Left Superior Frontal Right ParsOpercularis 0.54 0.81 0.04648  
Left Frontal Pole Left CA Cingulate -0.07 0.50 0.04928  
Left Superior Frontal Right Temporal Pole -0.06 0.67 0.00000  






























































Left ParsOpercularis Right Parahippocampal -0.16 0.66 0.00000 
Right ParsOpercularis Right Temporal Pole -0.06 0.63 0.00000 
Left Caudal Middle Frontal Right Transverse Temporal -0.09 0.68 0.00005 
Left ParsTriangularis Left Transverse Temporal -0.25 0.67 0.00005 
Left PreCentral Left Parahippocampal -0.14 0.57 0.00005 
Right PreCentral Right Temporal Pole -0.21 0.58 0.00005 
Left Caudal Middle Frontal Right Parahippocampal -0.26 0.58 0.00011 
Left ParsTriangularis Right Parahippocampal -0.15 0.74 0.00011 
Left PreCentral Left Middle Temporal 0.13 0.76 0.00011 
Left PreCentral Right Parahippocampal -0.31 0.62 0.00011 
Right Caudal Middle Frontal Right Temporal Pole -0.09 0.64 0.00016 
Left Rostral Middle Frontal Left Transverse Temporal -0.23 0.56 0.00022 
Left ParsTriangularis Right Entorhinal -0.04 0.69 0.00022 
Left ParsTriangularis Left Parahippocampal -0.15 0.65 0.00027 
Right Caudal Middle Frontal Right Parahippocampal -0.02 0.67 0.00027 
Left ParsTriangularis Right Transverse Temporal -0.03 0.66 0.00032 
Left Caudal Middle Frontal Right Temporal Pole 0.05 0.62 0.00049 
Left ParsOpercularis Left Transverse Temporal -0.23 0.57 0.00054 
Right PreCentral Right Transverse Temporal 0.29 0.79 0.00059 
Left ParsOpercularis Left Parahippocampal -0.04 0.60 0.00065 
Right PreCentral Right Parahippocampal 0.12 0.67 0.00065 
Left Superior Frontal Right Entorhinal -0.13 0.60 0.00070 
Left PreCentral Right Entorhinal -0.15 0.52 0.00070 
Left Orbital Frontal Right Temporal Pole 0.06 0.63 0.00092 
Left Superior Frontal Left Transverse Temporal 0.03 0.60 0.00097 
Left PreCentral Right Transverse Temporal 0.03 0.68 0.00124 
Right PreCentral Right Banks Superior Temporal 0.21 0.69 0.00130 
Left PreCentral Right Middle Temporal -0.03 0.62 0.00135 
Right CA Cingulate Right Temporal Pole 0.08 0.60 0.00140 
Left PreCentral Right Temporal Pole -0.19 0.46 0.00157 
Left ParsOpercularis Right Entorhinal -0.09 0.46 0.00178 
Left Orbital Frontal Left Transverse Temporal -0.09 0.62 0.00184 
Left PreCentral Left Transverse Temporal 0.06 0.69 0.00200 
Right PreCentral Right Middle Temporal 0.32 0.76 0.00216 
Right Superior Frontal Right Temporal Pole 0.14 0.61 0.00227 
Left PreCentral Right Banks Superior Temporal -0.02 0.56 0.00318 
Right ParsOpercularis Right Parahippocampal -0.19 0.54 0.00318 
Right Caudal Middle Frontal Right Transverse Temporal 0.28 0.77 0.00356 
Left Medial Orbital Frontal Left Parahippocampal -0.22 0.49 0.00372 
Right ParsTriangularis Right Parahippocampal -0.02 0.58 0.00378 
Left ParsOpercularis Left Superior Temporal 0.30 0.78 0.00432 
Left Caudal Middle Frontal Left Parahippocampal -0.13 0.44 0.00497 
Right PreCentral Right Entorhinal 0.00 0.58 0.00545 
Left Superior Frontal Right Transverse Temporal 0.00 0.62 0.00594 
Right ParsOpercularis Right Middle Temporal 0.23 0.71 0.00788 
Left ParsOpercularis Right Banks Superior Temporal -0.12 0.47 0.00794 
Left RA cingulate Left Transverse Temporal -0.24 0.32 0.00891 
Left ParsOpercularis Right Transverse Temporal -0.14 0.53 0.00945 
Right ParsOpercularis Right Superior Temporal 0.35 0.82 0.00961 
Right Superior Frontal Right Parahippocampal 0.10 0.65 0.00966 
Left ParsOpercularis Left Middle Temporal 0.35 0.73 0.01015 
Right ParsTriangularis Right Transverse Temporal 0.13 0.65 0.01053 
Right ParsOpercularis Right Entorhinal -0.05 0.48 0.01258 
Left Frontal Pole Left Parahippocampal -0.40 0.20 0.01414 
Left Frontal Pole Right Parahippocampal -0.18 0.35 0.01420 
Left Superior Frontal Right Parahippocampal -0.05 0.50 0.01441 
Left Rostral Middle Frontal Right Transverse Temporal -0.16 0.40 0.01549 
Left ParsTriangularis Right Middle Temporal 0.45 0.78 0.01582 
Right Rostral Middle Frontal Right Parahippocampal 0.02 0.53 0.01625 
Left Caudal Middle Frontal Left Superior Temporal 0.32 0.72 0.01706 
Right ParsOpercularis Right Banks Superior Temporal 0.16 0.55 0.01706 
Left Caudal Middle Frontal Right Superior Temporal 0.29 0.68 0.01943 
Left ParsOpercularis Left Fusiform 0.02 0.64 0.02078 
Right ParsTriangularis Right Banks Superior Temporal 0.28 0.65 0.02332 
Left Medial Orbital Frontal Right Parahippocampal 0.02 0.56 0.02391 
Right ParsTriangularis Right Superior Temporal 0.45 0.77 0.02397 






























































Left ParsOpercularis Right Temporal Pole 0.06 0.45 0.02462 
Left Orbital Frontal Left Temporal Pole 0.19 0.68 0.02472 
Left Medial Orbital Frontal Left Transverse Temporal -0.37 0.16 0.02505 
Left ParsTriangularis Left Entorhinal 0.05 0.58 0.02548 
Right ParsOpercularis Right Transverse Temporal 0.23 0.67 0.02613 
Left Rostral Middle Frontal Left Parahippocampal -0.27 0.27 0.02796 
Left Frontal Pole Left Transverse Temporal -0.21 0.35 0.02845 
Left ParsTriangularis Left Fusiform 0.07 0.61 0.03050 
Left PreCentral Right Superior Temporal 0.01 0.56 0.03401 
Left Orbital Frontal Right Entorhinal 0.00 0.46 0.03406 
Left ParsTriangularis Left Temporal Pole -0.04 0.50 0.03563 
Right ParsOpercularis Right Inferior Temporal 0.49 0.73 0.04610 
Left Medial Orbital Frontal Right Transverse Temporal 0.01 0.43 0.04804 
Right ParsTriangularis Right Middle Temporal 0.41 0.70 0.04864 
Left ParsOrbitalis Left Transverse Temporal -0.03 0.38 0.04982 
Left ParsTriangularis Right Isthmus -0.11 0.75 0.00000 
Left PreCentral Left ParaCentral Lobule 0.24 0.84 0.00000 
Left PreCentral Left Inferior Parietal -0.04 0.73 0.00000 
Left PreCentral Right ParaCentral Lobule 0.14 0.77 0.00000 
Left CA Cingulate Left Posterior Cingulate 0.12 0.70 0.00032 
Right PreCentral Right ParaCentral Lobule 0.29 0.81 0.00049 
Right ParsTriangularis Right ParaCentral Lobule 0.33 0.86 0.00130 
Left ParsTriangularis Left SupraMarginal 0.28 0.74 0.00140 
Left ParsTriangularis Left Superior Parietal -0.06 0.53 0.00194 
Left PreCentral Left Posterior Cingulate -0.16 0.47 0.00200 
Left PreCentral Right SupraMarginal 0.07 0.66 0.00238 
Right Orbital Frontal Right Superior Parietal 0.12 0.72 0.00259 
Left ParsTriangularis Right Superior Parietal -0.01 0.48 0.00329 
Left ParsTriangularis Right Inferior Parietal 0.26 0.71 0.00372 
Right Rostral Middle Frontal Right PostCentral 0.25 0.72 0.00389 
Left PreCentral Left Superior Parietal 0.02 0.58 0.00529 
Right ParsTriangularis Right Superior Parietal 0.27 0.73 0.00599 
Left PreCentral Right Superior Parietal -0.11 0.47 0.00713 
Left ParsTriangularis Left Isthmus 0.10 0.66 0.00858 
Left ParsOpercularis Right ParaCentral Lobule 0.13 0.61 0.00874 
Left PreCentral Left SupraMarginal 0.31 0.72 0.00885 
Left ParsTriangularis Right ParaCentral Lobule 0.20 0.66 0.01112 
Right PreCentral Right Superior Parietal 0.26 0.66 0.01123 
Right ParsOpercularis Right Superior Parietal 0.41 0.80 0.01252 
Left Rostral Middle Frontal Right Isthmus 0.09 0.63 0.01279 
Left ParsTriangularis Left Inferior Parietal 0.33 0.69 0.01409 
Right CA Cingulate Right Superior Parietal -0.12 0.39 0.02111 
Right PreCentral Right Isthmus 0.11 0.55 0.02121 
Left ParsOpercularis Left Posterior Cingulate -0.10 0.43 0.02138 
Right RA cingulate Right Superior Parietal -0.29 0.20 0.02856 
Left PreCentral Left Isthmus 0.04 0.54 0.03093 
Left Superior Frontal Right Superior Parietal 0.35 0.73 0.03541 
Left PreCentral Right Inferior Parietal 0.09 0.59 0.03768 
Left Rostral Middle Frontal Right Superior Parietal -0.01 0.45 0.04453 
Left Orbital Frontal Left Posterior Cingulate 0.11 0.58 0.04621 
Left ParsOpercularis Left ParaCentral Lobule 0.13 0.48 0.04626 
Right Frontal Pole Right PostCentral -0.10 0.35 0.04713 
Left CA Cingulate Right Isthmus -0.17 0.39 0.04761 
Right PreCentral Right Inferior Parietal 0.31 0.68 0.04993 
Left ParsTriangularis Right PreCuneus 0.04 0.71 0.00059 
Right PreCentral Right PreCuneus 0.41 0.81 0.00059 
Left PreCentral Right Pericalcarine -0.29 0.44 0.00070 
Left PreCentral Right PreCuneus 0.02 0.68 0.00081 
Right Medial Orbital Frontal Right Pericalcarine -0.22 0.50 0.00081 
Left Caudal Middle Frontal Left Cuneus 0.06 0.66 0.00259 
Left PreCentral Left PreCuneus 0.21 0.74 0.00389 
Left ParsTriangularis Left PreCuneus 0.12 0.64 0.00572 
Right Frontal Pole Right Cuneus -0.07 0.48 0.01150 
Right RA cingulate Right Pericalcarine -0.34 0.23 0.01371 
Left ParsTriangularis Right Lingual 0.06 0.53 0.01398 
Left Superior Frontal Right Pericalcarine 0.16 0.62 0.01414 






























































Left PreCentral Left Pericalcarine -0.11 0.45 0.01641 
Left ParsOpercularis Right PreCuneus 0.21 0.67 0.01738 
Right Frontal Pole Right Lingual -0.22 0.23 0.02240 
Left Superior Frontal Left PreCuneus 0.42 0.73 0.02343 
Left Rostral Middle Frontal Right Pericalcarine -0.06 0.50 0.02462 
Left CA Cingulate Left PreCuneus 0.09 0.53 0.02575 
Right PreCentral Right Pericalcarine 0.05 0.44 0.02575 
Left Caudal Middle Frontal Right PreCuneus 0.48 0.79 0.02580 
Left ParsTriangularis Right Lateral Occipital 0.23 0.63 0.02758 
Right CA Cingulate Right Pericalcarine -0.24 0.22 0.02861 
Left ParsTriangularis Left Lingual 0.22 0.62 0.02904 
Left ParsTriangularis Left Lateral Occipital 0.26 0.71 0.03476 
Right Rostral Middle Frontal Right Cuneus 0.09 0.51 0.03649 
Left ParsOpercularis Left Lateral Occipital 0.31 0.68 0.04135 
Right Orbital Frontal Right Pericalcarine 0.07 0.42 0.04545 
Right ParsOrbitalis Right Lingual 0.13 0.60 0.04551 
Left Caudal Middle Frontal Left PreCuneus 0.38 0.74 0.04632 
Left PreCentral Right Insula 0.04 0.74 0.00000 
Left ParsOpercularis Right Insula 0.19 0.83 0.00022 
Right ParsOpercularis Right Insula 0.33 0.76 0.01344 
Left Caudal Middle Frontal Right Insula 0.16 0.63 0.02942 
Left PreCentral Left Insula 0.11 0.57 0.03196 
Left ParsOpercularis Left Insula 0.24 0.69 0.03422 
Left Middle Temporal Right PreCentral 0.32 0.84 0.00000 
Left Transverse Temporal Right ParsTriangularis -0.34 0.46 0.00022 
Left Transverse Temporal Right ParsOpercularis -0.06 0.58 0.00130 
Left Parahippocampal Right Caudal Middle Frontal 0.06 0.59 0.00259 
Left Transverse Temporal Right PreCentral 0.00 0.59 0.00275 
Left Parahippocampal Right PreCentral 0.14 0.57 0.00664 
Left Entorhinal Right ParsOpercularis -0.06 0.45 0.01209 
Left Superior Temporal Right Orbital Frontal 0.20 0.62 0.01895 
Left Transverse Temporal Right Medial Orbital Frontal -0.21 0.23 0.02089 
Left Parahippocampal Right Superior Frontal 0.10 0.58 0.02748 
Left Transverse Temporal Right Superior Frontal 0.15 0.57 0.02883 
Left Temporal Pole Right PreCentral -0.15 0.38 0.02985 
Left Transverse Temporal Right Frontal Pole -0.33 0.19 0.03190 
Left Superior Temporal Right ParsTriangularis 0.38 0.70 0.03655 
Left Fusiform Right RA cingulate 0.06 0.57 0.03962 
Left Temporal Pole Right ParsOpercularis -0.08 0.39 0.04194 
Left Entorhinal Right Caudal Middle Frontal -0.04 0.46 0.04885 
Left ParaCentral Lobule Right PreCentral 0.28 0.77 0.00130 
Left Inferior Parietal Right PreCentral 0.40 0.82 0.00146 
Left SupraMarginal Right PreCentral 0.52 0.81 0.00459 
Left SupraMarginal Right ParsTriangularis 0.32 0.71 0.00540 
Left Isthmus Right CA Cingulate 0.07 0.64 0.00567 
Left Posterior Cingulate Right Medial Orbital Frontal 0.37 -0.11 0.01069 
Left Superior Parietal Right PreCentral 0.11 0.62 0.01069 
Left Isthmus Right Orbital Frontal 0.17 0.68 0.01420 
Left PostCentral Right Superior Frontal 0.40 0.74 0.01641 
Right ParaCentral Lobule Right RA cingulate 0.30 -0.20 0.02478 
Left ParaCentral Lobule Right ParsTriangularis 0.22 0.66 0.02645 
Left PostCentral Right Frontal Pole -0.15 0.30 0.02845 
Left Superior Parietal Right ParsTriangularis 0.30 0.72 0.02888 
Left PreCuneus Right PreCentral 0.31 0.79 0.00011 
Left Pericalcarine Right RA cingulate -0.27 0.25 0.00686 
Left Pericalcarine Right CA Cingulate -0.13 0.43 0.00815 
Left Lingual Right ParsTriangularis 0.30 0.68 0.03099 
Left Lingual Right Rostral Middle Frontal 0.42 0.73 0.03120 
Left Fusiform Left Transverse Temporal -0.09 0.63 0.00000 
Left Banks Superior Temporal Right Parahippocampal -0.28 0.51 0.00000 
Right Parahippocampal Right Banks Superior Temporal -0.21 0.62 0.00000 
Left Transverse Temporal Right Temporal Pole -0.28 0.55 0.00005 
Left Middle Temporal Right Transverse Temporal 0.01 0.66 0.00011 
Right Parahippocampal Right Transverse Temporal 0.05 0.77 0.00027 
Right Temporal Pole Right Inferior Temporal 0.24 0.74 0.00032 
Left Transverse Temporal Right Inferior Temporal -0.01 0.72 0.00038 






























































Right Middle Temporal Right Banks Superior Temporal 0.25 0.83 0.00043 
Left Middle Temporal Right Parahippocampal -0.09 0.68 0.00108 
Right Parahippocampal Right Superior Temporal 0.05 0.68 0.00119 
Left Superior Temporal Right Parahippocampal -0.11 0.64 0.00124 
Left Banks Superior Temporal Right Middle Temporal 0.31 0.81 0.00124 
Left Middle Temporal Right Temporal Pole 0.10 0.60 0.00140 
Left Parahippocampal Left Middle Temporal -0.01 0.60 0.00194 
Right Temporal Pole Right Superior Temporal 0.18 0.61 0.00356 
Right Middle Temporal Right Transverse Temporal 0.18 0.67 0.00383 
Left Inferior Temporal Right Banks Superior Temporal 0.07 0.60 0.00410 
Left Fusiform Right Banks Superior Temporal 0.12 0.63 0.00421 
Left Parahippocampal Right Banks Superior Temporal -0.07 0.50 0.00529 
Left Banks Superior Temporal Right Banks Superior Temporal 0.50 0.85 0.00615 
Left Middle Temporal Right Middle Temporal 0.59 0.87 0.00675 
Left Superior Temporal Right Temporal Pole 0.21 0.68 0.00858 
Right Temporal Pole Right Middle Temporal 0.13 0.56 0.01009 
Left Inferior Temporal Left Banks Superior Temporal 0.21 0.65 0.01166 
Left Middle Temporal Right Entorhinal 0.19 0.64 0.01188 
Left Parahippocampal Left Banks Superior Temporal -0.10 0.46 0.01242 
Left Middle Temporal Right Banks Superior Temporal 0.35 0.74 0.01323 
Left Transverse Temporal Right Entorhinal -0.01 0.42 0.01393 
Right Entorhinal Right Inferior Temporal 0.12 0.52 0.01603 
Left Parahippocampal Left Temporal Pole -0.13 0.42 0.01657 
Left Banks Superior Temporal Right Transverse Temporal 0.13 0.56 0.01798 
Left Superior Temporal Right Superior Temporal 0.63 0.84 0.01857 
Left Inferior Temporal Right Entorhinal 0.18 0.57 0.01906 
Left Fusiform Right Entorhinal -0.08 0.54 0.02229 
Left Middle Temporal Left Transverse Temporal 0.00 0.53 0.02310 
Left Superior Temporal Right Entorhinal -0.02 0.44 0.02596 
Left Entorhinal Left Transverse Temporal 0.00 0.53 0.02775 
Right Entorhinal Right Fusiform 0.39 0.69 0.02807 
Left Middle Temporal Left Banks Superior Temporal 0.38 0.73 0.03039 
Left Transverse Temporal Right Middle Temporal 0.03 0.53 0.03196 
Right Inferior Temporal Right Banks Superior Temporal 0.22 0.64 0.03331 
Right Fusiform Right Banks Superior Temporal 0.41 0.72 0.03584 
Left Inferior Temporal Right Temporal Pole 0.15 0.57 0.03779 
Left Banks Superior Temporal Right Entorhinal -0.22 0.40 0.03789 
Left Parahippocampal Right Middle Temporal 0.07 0.48 0.03973 
Right Inferior Temporal Right Transverse Temporal 0.26 0.62 0.04076 
Left Superior Temporal Left Transverse Temporal -0.01 0.48 0.04151 
Left Entorhinal Left Parahippocampal 0.09 0.54 0.04659 
Right Parahippocampal Right Temporal Pole -0.02 0.45 0.04713 
Left Entorhinal Left Banks Superior Temporal 0.01 0.53 0.04740 
Right Temporal Pole Right SupraMarginal -0.08 0.60 0.00005 
Right Temporal Pole Right Superior Parietal -0.29 0.63 0.00005 
Right Middle Temporal Right Superior Parietal -0.03 0.67 0.00005 
Right Parahippocampal Right SupraMarginal 0.03 0.69 0.00032 
Left Parahippocampal Left SupraMarginal -0.09 0.57 0.00043 
Right Transverse Temporal Right SupraMarginal 0.29 0.81 0.00043 
Right Middle Temporal Right SupraMarginal 0.37 0.82 0.00076 
Left Transverse Temporal Right SupraMarginal -0.11 0.53 0.00092 
Right Middle Temporal Right Inferior Parietal 0.43 0.87 0.00103 
Right Temporal Pole Right Inferior Parietal -0.03 0.60 0.00151 
Left Superior Temporal Left SupraMarginal 0.31 0.79 0.00189 
Left Middle Temporal Left SupraMarginal 0.46 0.80 0.00265 
Left Banks Superior Temporal Right Inferior Parietal 0.38 0.79 0.00270 
Left Parahippocampal Right SupraMarginal -0.02 0.57 0.00313 
Left Superior Temporal Right Isthmus 0.14 0.64 0.00340 
Left Parahippocampal Right ParaCentral Lobule -0.10 0.48 0.00389 
Left Middle Temporal Left Inferior Parietal 0.49 0.81 0.00583 
Right Entorhinal Right Inferior Parietal 0.13 0.65 0.00707 
Right Entorhinal Right Superior Parietal -0.28 0.31 0.00713 
Right Temporal Pole Right PostCentral -0.34 0.38 0.00982 
Right Banks Superior Temporal Right SupraMarginal 0.41 0.73 0.00982 
Left Transverse Temporal Left Inferior Parietal 0.10 0.63 0.01036 
Left Middle Temporal Right Inferior Parietal 0.53 0.82 0.01042 






























































Left Fusiform Right Inferior Parietal 0.45 0.83 0.01080 
Left Entorhinal Left Inferior Parietal -0.05 0.54 0.01236 
Right Inferior Temporal Right Superior Parietal 0.14 0.56 0.01328 
Left Superior Temporal Right Inferior Parietal 0.47 0.80 0.01382 
Left Temporal Pole Right Superior Parietal -0.04 0.47 0.01393 
Left Transverse Temporal Left SupraMarginal 0.08 0.60 0.01484 
Left Superior Temporal Right Posterior Cingulate -0.19 0.38 0.01722 
Left Temporal Pole Left Inferior Parietal 0.08 0.57 0.01841 
Left Middle Temporal Right Superior Parietal 0.19 0.57 0.01857 
Left Banks Superior Temporal Left SupraMarginal 0.36 0.74 0.01857 
Left Parahippocampal Right Isthmus 0.10 0.52 0.01997 
Left Superior Temporal Left Superior Parietal 0.18 0.67 0.02251 
Left Entorhinal Right Inferior Parietal 0.23 0.65 0.02510 
Left Middle Temporal Right Isthmus 0.08 0.53 0.02510 
Left Inferior Temporal Right Inferior Parietal 0.43 0.72 0.02721 
Right Superior Temporal Right SupraMarginal 0.47 0.80 0.02785 
Left Fusiform Left Inferior Parietal 0.32 0.72 0.03304 
Right Superior Temporal Right Inferior Parietal 0.47 0.81 0.03703 
Left Superior Temporal Left PostCentral 0.26 0.64 0.04399 
Left Superior Temporal Right Lingual -0.12 0.66 0.00000 
Left Middle Temporal Left PreCuneus 0.32 0.87 0.00005 
Right Temporal Pole Right Lingual -0.22 0.42 0.00011 
Left Superior Temporal Left Lingual 0.35 0.80 0.00135 
Right Temporal Pole Right Lateral Occipital -0.33 0.39 0.00178 
Left Transverse Temporal Left Pericalcarine -0.02 0.62 0.00243 
Left Middle Temporal Right PreCuneus 0.40 0.84 0.00248 
Left Temporal Pole Right Lingual -0.03 0.48 0.00389 
Left Banks Superior Temporal Right Lingual 0.09 0.65 0.00459 
Right Superior Temporal Right Lingual 0.19 0.76 0.00583 
Right Temporal Pole Right PreCuneus 0.09 0.60 0.00848 
Right Inferior Temporal Right Pericalcarine -0.11 0.51 0.00961 
Right Temporal Pole Right Pericalcarine 0.07 0.60 0.00988 
Right Transverse Temporal Right PreCuneus 0.35 0.72 0.01004 
Left Entorhinal Right Lingual 0.03 0.48 0.01015 
Right Parahippocampal Right PreCuneus 0.27 0.70 0.01269 
Right Entorhinal Right Lateral Occipital 0.04 0.46 0.01484 
Left Superior Temporal Right PreCuneus 0.23 0.66 0.01630 
Right Entorhinal Right Lingual 0.06 0.50 0.01652 
Left Banks Superior Temporal Left Lateral Occipital 0.21 0.58 0.02035 
Left Banks Superior Temporal Left Lingual 0.04 0.46 0.02165 
Left Temporal Pole Left PreCuneus 0.02 0.62 0.02235 
Left Banks Superior Temporal Right Lateral Occipital 0.20 0.58 0.02569 
Right Banks Superior Temporal Right Lingual 0.04 0.52 0.02596 
Right Inferior Temporal Right Lingual 0.15 0.53 0.02877 
Left Superior Temporal Right Lateral Occipital 0.28 0.67 0.03039 
Left Transverse Temporal Right Pericalcarine 0.21 0.59 0.03395 
Left Fusiform Right Lingual 0.19 0.63 0.03590 
Left Banks Superior Temporal Left PreCuneus 0.23 0.62 0.03973 
Right Transverse Temporal Right Lingual -0.07 0.44 0.04291 
Right Middle Temporal Right Lingual 0.25 0.65 0.04313 
Left Entorhinal Right PreCuneus 0.09 0.59 0.04545 
Left Superior Temporal Left PreCuneus 0.30 0.68 0.04972 
Left Superior Temporal Right Insula 0.39 0.82 0.00216 
Left Transverse Temporal Right Insula -0.10 0.60 0.00345 
Left SupraMarginal Right Parahippocampal -0.18 0.68 0.00000 
Left SupraMarginal Right Temporal Pole -0.20 0.63 0.00000 
Right Isthmus Right Temporal Pole -0.03 0.58 0.00043 
Left Superior Parietal Right Temporal Pole -0.22 0.60 0.00076 
Right Isthmus Right Parahippocampal -0.11 0.57 0.00130 
Left ParaCentral Lobule Right Temporal Pole -0.08 0.55 0.00146 
Left PostCentral Right Temporal Pole -0.19 0.53 0.00162 
Left Inferior Parietal Right Temporal Pole -0.08 0.52 0.00173 
Left Isthmus Right Entorhinal 0.14 0.64 0.00297 
Left SupraMarginal Right Middle Temporal 0.45 0.86 0.00464 
Left Inferior Parietal Right Transverse Temporal 0.15 0.69 0.00470 
Left Superior Parietal Right Middle Temporal 0.15 0.70 0.00529 






























































Right ParaCentral Lobule Right Temporal Pole -0.01 0.53 0.00588 
Left SupraMarginal Right Transverse Temporal 0.23 0.68 0.00718 
Left Superior Parietal Right Inferior Temporal 0.21 0.66 0.00858 
Left Inferior Parietal Right Entorhinal 0.03 0.55 0.01015 
Left SupraMarginal Right Entorhinal 0.04 0.48 0.01090 
Left ParaCentral Lobule Left Parahippocampal -0.10 0.41 0.01128 
Right ParaCentral Lobule Right Parahippocampal 0.11 0.61 0.01139 
Left SupraMarginal Right Banks Superior Temporal 0.36 0.74 0.01182 
Left ParaCentral Lobule Right Inferior Temporal 0.32 0.68 0.01215 
Right Isthmus Right Entorhinal 0.01 0.49 0.01252 
Left ParaCentral Lobule Right Parahippocampal -0.13 0.45 0.01312 
Left Inferior Parietal Right Parahippocampal 0.04 0.53 0.01387 
Left Posterior Cingulate Left Parahippocampal -0.21 0.27 0.01900 
Left Inferior Parietal Right Banks Superior Temporal 0.43 0.76 0.02051 
Left Superior Parietal Right Superior Temporal 0.29 0.71 0.02505 
Left Isthmus Right Temporal Pole 0.07 0.48 0.03055 
Left SupraMarginal Right Inferior Temporal 0.41 0.74 0.03142 
Left SupraMarginal Right Superior Temporal 0.50 0.83 0.03293 
Left Superior Parietal Right Parahippocampal -0.01 0.44 0.03520 
Left Isthmus Left Entorhinal -0.03 0.41 0.03671 
Left Inferior Parietal Right Middle Temporal 0.50 0.80 0.03757 
Left Lingual Right Temporal Pole -0.17 0.62 0.00011 
Left Cuneus Right Temporal Pole -0.15 0.54 0.00054 
Left Lateral Occipital Right Temporal Pole -0.26 0.43 0.00059 
Left Pericalcarine Right Temporal Pole -0.12 0.63 0.00081 
Left PreCuneus Right Middle Temporal 0.15 0.75 0.00108 
Left PreCuneus Right Entorhinal -0.23 0.46 0.00173 
Left PreCuneus Right Temporal Pole -0.14 0.49 0.00421 
Left PreCuneus Right Transverse Temporal 0.23 0.65 0.00448 
Left PreCuneus Right Banks Superior Temporal 0.27 0.70 0.00572 
Left PreCuneus Right Parahippocampal -0.06 0.55 0.00702 
Left Pericalcarine Right Inferior Temporal 0.18 0.60 0.00821 
Left Lateral Occipital Right Entorhinal 0.00 0.49 0.00907 
Left Lateral Occipital Right Middle Temporal 0.48 0.77 0.03514 
Left Insula Left Transverse Temporal -0.30 0.48 0.00065 
Right Insula Right Temporal Pole 0.09 0.55 0.00993 
Left Insula Right Temporal Pole 0.16 0.55 0.02235 
Left Insula Right Banks Superior Temporal -0.04 0.44 0.02596 
Left SupraMarginal Right SupraMarginal 0.46 0.92 0.00000 
Left SupraMarginal Right ParaCentral Lobule 0.33 0.67 0.00605 
Left SupraMarginal Right Inferior Parietal 0.51 0.83 0.01868 
Left PostCentral Left SupraMarginal 0.32 0.74 0.02715 
Left SupraMarginal Left PreCuneus 0.37 0.79 0.00227 
Left Superior Parietal Left Cuneus 0.48 0.82 0.00540 
Left ParaCentral Lobule Left PreCuneus 0.40 0.76 0.00561 
Right Inferior Parietal Right Lingual 0.34 0.75 0.02397 
Left Inferior Parietal Left PreCuneus 0.63 0.84 0.02947 
Right SupraMarginal Right PreCuneus 0.49 0.78 0.03957 
Right Isthmus Right Insula 0.14 0.76 0.00059 
Left Posterior Cingulate Right Insula 0.14 0.61 0.00567 
Left ParaCentral Lobule Right Insula 0.25 0.68 0.01161 
Right Posterior Cingulate Right Insula 0.01 0.60 0.01576 
Right ParaCentral Lobule Right Insula 0.37 0.65 0.02094 
Left Posterior Cingulate Left Insula 0.02 0.51 0.03293 
Left PreCuneus Right SupraMarginal 0.37 0.69 0.02094 
Left PreCuneus Right PreCuneus 0.60 0.86 0.00675 
Left Lateral Occipital Right Lateral Occipital 0.87 0.67 0.03347 
Left Pericalcarine Right Insula 0.32 0.64 0.04885 






























































Supplementary Table 10. Group differences in the strength of inter-regional correlations in cortical thickness between youths 
with childhood-onset conduct disorder (CO-CD) and adolescence-onset conduct disorder (AO-CD) in the Cambridge sample 
(N=83) when not including any covariates in the statistical model.  
      
  Metric Metric   
Region1 Region2 CO-CD AO-CD Corr P values  
Left Orbital Frontal Left PreCentral 0.57 0.04 0.00478 frontal cortices 
Right Orbital Frontal Right PreCentral 0.66 0.02 0.00534 temporal cortices 
Left Orbital Frontal Right PreCentral 0.70 0.08 0.01097 parietal cortices 
Left Orbital Frontal Right ParsTriangularis 0.68 0.21 0.02531 occipital cortices 
Left Orbital Frontal Left Frontal Pole 0.39 -0.08 0.02981  
Left Rostral Middle Frontal Right ParsOpercularis 0.60 0.17 0.03065  
Right ParsOrbitalis Right Frontal Pole 0.38 -0.14 0.04612  
Left ParsOrbitalis Left Superior Temporal 0.49 -0.22 0.00309  
Left ParsOpercularis Left Middle Temporal 0.71 0.09 0.00422  
Left PreCentral Right Temporal Pole 0.51 -0.09 0.01744  
Right PreCentral Right Middle Temporal 0.61 0.08 0.01856  
Left Medial Orbital Frontal Left Parahippocampal -0.03 0.59 0.02137  
Left Orbital Frontal Left Middle Temporal 0.55 0.07 0.02475  
Left Orbital Frontal Left Superior Temporal 0.60 0.15 0.02812  
Left Orbital Frontal Right Parahippocampal 0.41 -0.13 0.03150  
Left Orbital Frontal Right Transverse Temporal 0.38 -0.11 0.04022  
Left ParsTriangularis Right Middle Temporal 0.63 0.19 0.04134  
Right ParsOrbitalis Right Parahippocampal 0.47 -0.08 0.04809  
Right PreCentral Right PostCentral 0.75 -0.01 0.00169  
Left Caudal Middle Frontal Right Isthmus -0.08 0.58 0.00450  
Left PreCentral Right PostCentral 0.69 0.11 0.00562  
Left Orbital Frontal Right ParaCentral Lobule 0.60 0.02 0.00647  
Right Superior Frontal Right Isthmus 0.17 0.62 0.02053  
Left Orbital Frontal Right PostCentral 0.58 0.03 0.04219  
Right Frontal Pole Right Pericalcarine 0.29 -0.30 0.02306  
Right RA cingulate Right Pericalcarine -0.22 0.36 0.02334  
Right Frontal Pole Right Lateral Occipital 0.50 -0.04 0.03459  
Left Orbital Frontal Right Insula 0.60 0.02 0.00731  
Left Middle Temporal Right CA Cingulate 0.05 0.63 0.01097  
Left Middle Temporal Right ParsTriangularis 0.60 0.09 0.02362  
Left Transverse Temporal Right Caudal Middle Frontal 0.17 0.58 0.03459  
Left Middle Temporal Right PreCentral 0.59 0.22 0.04612  
Left SupraMarginal Right CA Cingulate 0.16 0.61 0.01237  
Left ParaCentral Lobule Right Caudal Middle Frontal 0.69 0.23 0.01406  
Left Superior Parietal Right Frontal Pole 0.49 0.00 0.02840  
Left Superior Temporal Left Inferior Temporal 0.67 0.05 0.00000  
Left Temporal Pole Right Superior Temporal 0.60 -0.05 0.00028  
Left Middle Temporal Right Superior Temporal 0.68 0.02 0.00028  
Right Parahippocampal Right Temporal Pole 0.56 -0.22 0.00084  
Left Superior Temporal Right Temporal Pole 0.60 -0.12 0.00197  
Left Superior Temporal Right Superior Temporal 0.85 0.48 0.00281  
Left Fusiform Left Inferior Temporal 0.73 0.19 0.00366  
Left Middle Temporal Right Middle Temporal 0.70 0.22 0.00534  
Left Banks Superior Temporal Right Temporal Pole 0.06 -0.55 0.00703  
Left Inferior Temporal Left Transverse Temporal 0.43 -0.16 0.00787  
Left Superior Temporal Left Middle Temporal 0.71 0.13 0.00928  
Left Inferior Temporal Right Entorhinal 0.38 -0.17 0.01406  
Right Temporal Pole Right Superior Temporal 0.63 0.13 0.01519  
Right Temporal Pole Right Fusiform 0.47 -0.20 0.01603  
Right Entorhinal Right Banks Superior Temporal 0.33 -0.16 0.01659  
Left Middle Temporal Right Temporal Pole 0.51 -0.05 0.01744  
Left Superior Temporal Right Middle Temporal 0.60 0.11 0.02334  
Left Temporal Pole Right Inferior Temporal 0.59 0.13 0.03881  
Left Temporal Pole Left Superior Temporal 0.52 0.01 0.04978  
Right Temporal Pole Right PostCentral 0.53 -0.26 0.00028  
Left Temporal Pole Right PostCentral 0.43 -0.22 0.02250  
Left Temporal Pole Right Cuneus 0.41 -0.22 0.01266  
Right Temporal Pole Right Lateral Occipital 0.46 -0.09 0.02053  
Right Temporal Pole Right PreCuneus 0.49 -0.04 0.03431  
Left Middle Temporal Right Insula 0.47 -0.02 0.04584  
Left Isthmus Right Entorhinal -0.34 0.41 0.00112  






























































Left PostCentral Right Temporal Pole 0.45 -0.21 0.00506 
Left Isthmus Left Temporal Pole -0.13 0.50 0.00562 
Right Isthmus Right Entorhinal -0.19 0.44 0.01012 
Left Isthmus Left Entorhinal -0.12 0.46 0.01097 
Left Isthmus Right Temporal Pole -0.09 0.52 0.01659 
Right Isthmus Right Inferior Temporal -0.09 0.54 0.01969 
Right Isthmus Right Fusiform 0.02 0.62 0.02306 
Left Cuneus Right Temporal Pole 0.32 -0.40 0.00141 
Left Lateral Occipital Right Temporal Pole 0.57 -0.05 0.00309 
Left Cuneus Right Entorhinal 0.40 -0.18 0.03319 
Right Insula Right Temporal Pole 0.50 -0.13 0.00956 
Left Insula Right Temporal Pole 0.47 -0.15 0.02953 
Left SupraMarginal Right Isthmus 0.07 0.59 0.00759 
Left Superior Parietal Right ParaCentral Lobule 0.79 0.36 0.03009 
Left PostCentral Right PostCentral 0.85 0.50 0.03094 
Left Superior Parietal Right PostCentral 0.71 0.24 0.04078 
Left Isthmus Right PostCentral 0.24 -0.23 0.04219 
Right Isthmus Right Lingual -0.14 0.49 0.00422 
Left Lingual Right Isthmus -0.19 0.41 0.00422 




Supplementary Table 11. Group differences in the strength of inter-regional correlations in cortical thickness between healthy 
controls (HCs) and youths with adolescence-onset conduct disorder (AO-CD) in the Cambridge sample (N=83) when not 
including any covariates in the statistical model.  
      
  Metric Metric   
Region1 Region2 HCs AO-CD Corr P values  
Left ParsOrbitalis Left CA Cingulate 0.18 -0.39 0.00380 frontal cortices 
Right Frontal Pole Right CA Cingulate -0.10 0.58 0.00418 temporal cortices 
Right PreCentral Right CA Cingulate -0.30 0.37 0.00570 parietal cortices 
Left Rostral Middle Frontal Right CA Cingulate -0.14 0.47 0.01709 occipital cortices 
Left ParsOrbitalis Right PreCentral 0.55 -0.01 0.02240  
Right ParsOrbitalis Right Inferior Temporal -0.10 0.57 0.00418  
Left Orbital Frontal Left Banks Superior Temporal 0.45 -0.23 0.00456  
Left PreCentral Right Middle Temporal 0.63 0.03 0.00911  
Left Rostral Middle Frontal Left Parahippocampal 0.02 0.56 0.00949  
Right PreCentral Right Middle Temporal 0.60 0.08 0.02582  
Right RA cingulate Right Banks Superior Temporal -0.13 0.45 0.02923  
Left CA Cingulate Right Inferior Temporal 0.44 -0.08 0.03759  
Left RA cingulate Left Isthmus -0.14 0.62 0.00190  
Left RA cingulate Right Isthmus -0.27 0.51 0.00304  
Left Medial Orbital Frontal Left Isthmus -0.16 0.43 0.00797  
Right Superior Frontal Right Isthmus 0.03 0.62 0.00835  
Left CA Cingulate Right Inferior Parietal 0.43 -0.07 0.00911  
Left Rostral Middle Frontal Right Isthmus -0.20 0.40 0.02620  
Right Medial Orbital Frontal Right Isthmus 0.10 0.65 0.03265  
Right RA cingulate Right Isthmus -0.22 0.42 0.03607  
Left Superior Frontal Right SupraMarginal 0.47 0.81 0.03645  
Right RA cingulate Right Lingual -0.24 0.48 0.00683  
Left Caudal Middle Frontal Right Pericalcarine -0.12 0.41 0.00835  
Right RA cingulate Right Cuneus -0.22 0.45 0.01101  
Left Caudal Middle Frontal Right Lingual 0.01 0.65 0.01822  
Left ParsOrbitalis Right Lingual -0.31 0.30 0.02164  
Right RA cingulate Right Pericalcarine -0.25 0.36 0.03645  
Left CA Cingulate Left Insula 0.71 0.13 0.04100  
Left Banks Superior Temporal Right Orbital Frontal 0.55 -0.10 0.00076  
Left Banks Superior Temporal Right ParsTriangularis 0.41 -0.17 0.01291  
Left Middle Temporal Right ParsTriangularis 0.69 0.09 0.01329  
Left Middle Temporal Right CA Cingulate 0.01 0.63 0.02734  
Left Banks Superior Temporal Right ParsOrbitalis 0.30 -0.29 0.04860  
Left Isthmus Right CA Cingulate -0.06 0.49 0.02392  
Left Middle Temporal Right Middle Temporal 0.77 0.22 0.00304  
Left Superior Temporal Left Inferior Temporal 0.60 0.05 0.01974  
Left Fusiform Left Superior Temporal 0.63 0.15 0.02544  
Left Middle Temporal Right Superior Temporal 0.54 0.02 0.02620  






























































Left Entorhinal Left Inferior Temporal -0.37 0.22 0.02772  
Left Banks Superior Temporal Right Temporal Pole 0.07 -0.55 0.03987  
Left Fusiform Left Middle Temporal 0.71 0.35 0.04556  
Left Banks Superior Temporal Right Superior Parietal 0.70 0.16 0.00152  
Left Entorhinal Right Isthmus -0.42 0.30 0.00190  
Left Banks Superior Temporal Left Inferior Parietal 0.67 -0.01 0.00797  
Left Parahippocampal Right ParaCentral Lobule -0.06 0.40 0.02772  
Left Transverse Temporal Right Insula -0.07 0.58 0.04024  
Left Isthmus Left Entorhinal -0.51 0.46 0.00000  
Left Posterior Cingulate Right Temporal Pole -0.05 0.55 0.02202  
Right Isthmus Right SupraMarginal -0.21 0.55 0.00190  
Left SupraMarginal Right Isthmus -0.09 0.59 0.01746  
Left ParaCentral Lobule Left Pericalcarine 0.52 0.04 0.01215  
Left ParaCentral Lobule Right Insula 0.58 0.06 0.00987  
Left PreCuneus Right SupraMarginal 0.31 0.75 0.01633  
Left Lingual Right SupraMarginal 0.01 0.64 0.03189  
Left Insula Left PostCentral -0.16 0.59 0.01709  
Left Insula Left SupraMarginal 0.09 0.64 0.02999  
Right Pericalcarine Right Lateral Occipital -0.11 0.60 0.01746  
Right Cuneus Right Lateral Occipital 0.28 0.73 0.03379  
Left Insula Left Lingual -0.09 0.70 0.00380  
Left Insula Right Lateral Occipital -0.02 0.64 0.04784  
Supplementary Table 12. Group differences in the strength of inter-regional correlations in cortical thickness between healthy 
controls (HCs) and youths with childhood-onset conduct disorder (CO-CD) in the Cambridge sample (N=83) when not 
including any covariates in the statistical model.  
      
  Metric Metric   
Region1 Region2 HCs CO-CD Corr P values  
Right PreCentral Right CA Cingulate -0.30 0.48 0.00220 frontal cortices 
Right ParsTriangularis Right Entorhinal -0.07 0.52 0.01984 temporal cortices 
Left ParsOpercularis Left Entorhinal -0.30 0.37 0.02205 parietal cortices 
Left ParsOrbitalis Right Lingual -0.31 0.27 0.01764 occipital cortices 
Left Caudal Middle Frontal Right Pericalcarine -0.12 0.45 0.02058  
Left Orbital Frontal Left Pericalcarine 0.59 0.04 0.04189  
Left CA Cingulate Left Insula 0.71 0.13 0.00294  
Left Inferior Temporal Right ParsOrbitalis -0.14 0.65 0.00000  
Left Entorhinal Right Caudal Middle Frontal -0.19 0.48 0.00367  
Left Insula Right ParsOrbitalis -0.14 0.55 0.00882  
Left Insula Right PreCentral -0.02 0.55 0.01176  
Left Temporal Pole Left Inferior Temporal -0.06 0.56 0.00147  
Left Parahippocampal Right Temporal Pole -0.11 0.45 0.02425  
Right Parahippocampal Right Inferior Temporal -0.21 0.35 0.02572  
Left Parahippocampal Right Inferior Temporal -0.34 0.23 0.03968  
Left Entorhinal Left Inferior Temporal -0.37 0.21 0.04629  
Right Parahippocampal Right PostCentral -0.30 0.48 0.00147  
Right Banks Superior Temporal Right SupraMarginal 0.00 0.67 0.00220  
Left Temporal Pole Left Lateral Occipital -0.13 0.43 0.01249  
Right Fusiform Right Cuneus 0.04 0.61 0.01249  
Left Superior Parietal Right Entorhinal -0.19 0.40 0.00661  
Left Lateral Occipital Right Entorhinal -0.28 0.41 0.00147  
Left PostCentral Left Superior Parietal 0.41 0.76 0.03527  
Left Inferior Parietal Right SupraMarginal 0.39 0.80 0.04262  
Left Superior Parietal Right PostCentral 0.22 0.71 0.04850  
Right Isthmus Right Lingual 0.49 -0.14 0.03674  
Left Lingual Right Isthmus 0.50 -0.19 0.00220  
Left PreCuneus Right SupraMarginal 0.31 0.81 0.01543  
Left Insula Left PostCentral -0.16 0.46 0.00588  
Left Insula Right PostCentral -0.01 0.50 0.01911  
Left Insula Right Lateral Occipital -0.02 0.63 0.00661  






























































Supplementary Table 13. Group differences in the strength of inter-regional correlations in cortical thickness between 
youths with childhood-onset conduct disorder (CO-CD) and adolescence-onset conduct disorder (AO-CD) in the 
Southampton sample (N=69) when not including any covariates in the statistical model.  
      
  Metric Metric   
Region1 Region2 CO-CD AO-CD Corr P values  
Left Frontal Pole Right ParsTriangularis 0.58 -0.55 0.00000 frontal cortices 
Right ParsTriangularis Right Frontal Pole 0.45 -0.61 0.00000 temporal cortices 
Right ParsTriangularis Right PreCentral 0.78 -0.07 0.00000 parietal cortices 
Left ParsOrbitalis Left Rostral Middle Frontal 0.44 -0.49 0.00015 occipital cortices 
Left ParsTriangularis Right Frontal Pole 0.44 -0.71 0.00015  
Left ParsOrbitalis Right Superior Frontal 0.56 -0.44 0.00170  
Right ParsTriangularis Right Superior Frontal 0.62 -0.26 0.00170  
Left Frontal Pole Right ParsOrbitalis 0.52 -0.33 0.00217  
Left RA cingulate Right ParsTriangularis 0.40 -0.47 0.00263  
Right ParsOrbitalis Right Superior Frontal 0.65 -0.13 0.00341  
Right ParsOrbitalis Right RA cingulate 0.58 -0.17 0.00542  
Left ParsOpercularis Right Frontal Pole 0.39 -0.43 0.00945  
Right ParsOpercularis Right PreCentral 0.51 -0.20 0.01131  
Left Orbital Frontal Right ParsTriangularis 0.54 -0.34 0.01286  
Left ParsTriangularis Right Superior Frontal 0.29 -0.51 0.01348  
Right CA Cingulate Right ParsOrbitalis 0.43 -0.34 0.01519  
Left Superior Frontal Right ParsTriangularis 0.68 -0.02 0.01550  
Right ParsOrbitalis Right Frontal Pole 0.39 -0.35 0.01550  
Right Orbital Frontal Right ParsOrbitalis 0.46 -0.22 0.01565  
Left ParsTriangularis Left Frontal Pole 0.34 -0.40 0.01751  
Left ParsTriangularis Left RA cingulate 0.41 -0.49 0.02015  
Left ParsOrbitalis Right Rostral Middle Frontal 0.27 -0.46 0.02324  
Left Caudal Middle Frontal Right ParsTriangularis 0.59 -0.04 0.02402  
Left ParsOrbitalis Right Caudal Middle Frontal 0.40 -0.29 0.02448  
Left ParsOrbitalis Right PreCentral 0.48 -0.35 0.02510  
Right Orbital Frontal Right ParsTriangularis 0.51 -0.26 0.02665  
Left ParsTriangularis Left Rostral Middle Frontal 0.25 -0.58 0.02882  
Left ParsOrbitalis Right Frontal Pole 0.26 -0.38 0.03223  
Left Frontal Pole Right Medial Orbital Frontal 0.54 -0.27 0.03409  
Right Caudal Middle Frontal Right ParsTriangularis 0.59 -0.15 0.03564  
Right Caudal Middle Frontal Right ParsOrbitalis 0.48 -0.18 0.04076  
Left Rostral Middle Frontal Right ParsTriangularis 0.55 -0.15 0.04571  
Right ParsTriangularis Right Superior Temporal 0.64 -0.38 0.00077  
Left ParsTriangularis Right Superior Temporal 0.50 -0.54 0.00155  
Right ParsTriangularis Right Transverse Temporal 0.21 -0.63 0.00201  
Left ParsTriangularis Left Superior Temporal 0.48 -0.52 0.00356  
Right ParsTriangularis Right Temporal Pole 0.40 -0.38 0.00620  
Left ParsOrbitalis Right Banks Superior Temporal 0.47 -0.34 0.00806  
Left ParsOrbitalis Right Parahippocampal 0.55 -0.09 0.01023  
Right Frontal Pole Right Transverse Temporal 0.18 0.69 0.01333  
Right ParsOrbitalis Right Superior Temporal 0.43 -0.26 0.01426  
Left ParsOpercularis Right Superior Temporal 0.59 -0.25 0.01519  
Left ParsOrbitalis Right Superior Temporal 0.32 -0.45 0.01829  
Left ParsTriangularis Left Transverse Temporal 0.33 -0.48 0.01875  
Left Orbital Frontal Right Transverse Temporal 0.31 0.72 0.02355  
Left ParsTriangularis Right Temporal Pole 0.28 -0.38 0.02402  
Left ParsOpercularis Right Inferior Temporal 0.40 -0.23 0.02944  
Left Frontal Pole Right Transverse Temporal 0.19 0.67 0.03921  
Left ParsTriangularis Right Banks Superior Temporal 0.50 -0.28 0.04184  
Left ParsOrbitalis Left Superior Temporal 0.27 -0.44 0.04277  
Left ParsOpercularis Left Superior Temporal 0.49 -0.34 0.04386  
Left ParsTriangularis Left Superior Parietal 0.51 -0.66 0.00031  
Left ParsTriangularis Right Superior Parietal 0.39 -0.71 0.00046  
Left ParsOrbitalis Left Posterior Cingulate 0.60 -0.37 0.00062  
Left ParsTriangularis Right Posterior Cingulate 0.49 -0.74 0.00155  
Right ParsTriangularis Right Posterior Cingulate 0.61 -0.33 0.00294  
Left ParsOpercularis Right Posterior Cingulate 0.52 -0.48 0.00341  
Left ParsTriangularis Right SupraMarginal 0.52 -0.43 0.00418  
Left ParsTriangularis Left SupraMarginal 0.58 -0.43 0.00496  
Right ParsTriangularis Right Superior Parietal 0.49 -0.44 0.00620  
Left ParsOrbitalis Right Posterior Cingulate 0.53 -0.35 0.00697  






























































Left ParsTriangularis Left Posterior Cingulate 0.58 -0.61 0.00697 
Right ParsTriangularis Right SupraMarginal 0.58 -0.26 0.00883 
Left ParsOpercularis Left Superior Parietal 0.38 -0.56 0.00961 
Left ParsOrbitalis Right ParaCentral Lobule 0.56 -0.21 0.01116 
Right ParsOpercularis Right Posterior Cingulate 0.64 -0.16 0.02030 
Left ParsOpercularis Left Posterior Cingulate 0.60 -0.35 0.02092 
Right ParsOrbitalis Right SupraMarginal 0.59 -0.10 0.02278 
Left ParsOpercularis Right Superior Parietal 0.27 -0.49 0.03285 
Left ParsOrbitalis Right SupraMarginal 0.53 -0.23 0.03347 
Right Orbital Frontal Right Superior Parietal 0.48 0.86 0.03533 
Left ParsOpercularis Left SupraMarginal 0.49 -0.32 0.04153 
Left ParsTriangularis Right Lateral Occipital 0.36 -0.58 0.00713 
Right ParsOrbitalis Right PreCuneus 0.71 -0.19 0.00961 
Left ParsOpercularis Left Pericalcarine 0.67 -0.24 0.01240 
Left ParsOrbitalis Right Lateral Occipital 0.41 -0.36 0.01596 
Left ParsOpercularis Right Pericalcarine 0.43 -0.29 0.02170 
Left ParsTriangularis Right Pericalcarine 0.27 -0.54 0.02681 
Left ParsTriangularis Right Insula 0.37 -0.68 0.00031 
Left ParsTriangularis Left Insula 0.27 -0.72 0.00124 
Right ParsTriangularis Right Insula 0.43 -0.51 0.00341 
Left Orbital Frontal Left Insula 0.37 0.89 0.00356 
Left ParsOrbitalis Right Insula 0.23 -0.55 0.00945 
Left ParsOpercularis Right Insula 0.39 -0.40 0.01085 
Left ParsOrbitalis Left Insula 0.36 -0.40 0.01178 
Left ParsOpercularis Left Insula 0.29 -0.47 0.01472 
Right Orbital Frontal Right Insula 0.44 0.85 0.02015 
Right ParsOrbitalis Right Insula 0.34 -0.37 0.02510 
Left Transverse Temporal Right ParsTriangularis 0.53 -0.60 0.00000 
Right Parahippocampal Right ParsOrbitalis 0.58 -0.38 0.00093 
Right Parahippocampal Right ParsTriangularis 0.61 -0.20 0.00124 
Left Temporal Pole Right ParsTriangularis 0.63 -0.26 0.00170 
Right Banks Superior Temporal Right ParsOrbitalis 0.52 -0.45 0.00217 
Left Banks Superior Temporal Right ParsTriangularis 0.66 -0.23 0.00279 
Left Superior Temporal Right ParsTriangularis 0.48 -0.42 0.00294 
Left Banks Superior Temporal Left ParsTriangularis 0.45 -0.41 0.00666 
Left Middle Temporal Right ParsOpercularis 0.41 -0.27 0.00697 
Right Parahippocampal Right ParsOpercularis 0.57 -0.21 0.00775 
Left Entorhinal Right ParsTriangularis 0.58 -0.24 0.00852 
Left Parahippocampal Right ParsOpercularis 0.68 0.01 0.00992 
Right Banks Superior Temporal Right ParsTriangularis 0.58 -0.15 0.01038 
Right Entorhinal Right ParsOrbitalis 0.57 -0.19 0.01178 
Left Banks Superior Temporal Left ParsOrbitalis 0.28 -0.48 0.01317 
Left Temporal Pole Right PreCentral 0.64 0.01 0.01519 
Right Entorhinal Right ParsTriangularis 0.60 -0.23 0.02588 
Right Inferior Temporal Right ParsTriangularis 0.41 -0.44 0.02789 
Left Inferior Temporal Left Frontal Pole 0.60 -0.20 0.03177 
Left Transverse Temporal Right Frontal Pole 0.30 0.78 0.04680 
Left Isthmus Right Medial Orbital Frontal 0.48 -0.55 0.00093 
Left Posterior Cingulate Right ParsTriangularis 0.63 -0.32 0.00325 
Right Inferior Parietal Right PreCentral 0.63 -0.06 0.00449 
Right ParaCentral Lobule Right ParsOrbitalis 0.57 -0.22 0.00635 
Left Posterior Cingulate Right ParsOrbitalis 0.67 -0.12 0.00682 
Left Superior Parietal Right ParsTriangularis 0.56 -0.36 0.00821 
Left PostCentral Right ParsTriangularis 0.68 0.09 0.01658 
Left SupraMarginal Right ParsTriangularis 0.52 -0.34 0.01705 
Left Isthmus Left Medial Orbital Frontal 0.40 -0.48 0.01953 
Left Isthmus Right ParsOpercularis 0.33 -0.44 0.01953 
Left PostCentral Left RA cingulate 0.66 -0.04 0.02030 
Right Inferior Parietal Right Frontal Pole 0.53 -0.36 0.02154 
Right Cuneus Right PreCentral 0.61 -0.23 0.00170 
Left Lingual Right ParsOpercularis 0.41 -0.56 0.00852 
Right Lateral Occipital Right ParsTriangularis 0.55 -0.31 0.01209 
Left Cuneus Right ParsOrbitalis 0.52 -0.17 0.01999 
Left Lateral Occipital Right Caudal Middle Frontal 0.66 0.92 0.02572 
Left Lateral Occipital Right ParsOrbitalis 0.48 -0.30 0.03099 
Left Cuneus Right Orbital Frontal 0.58 0.07 0.03487 






























































Right Lateral Occipital Right ParsOrbitalis 0.51 -0.18 0.03673  
Left Cuneus Right Medial Orbital Frontal 0.57 -0.34 0.03967  
Left Lateral Occipital Left ParsOrbitalis 0.44 -0.24 0.04138  
Left Cuneus Right ParsTriangularis 0.44 -0.27 0.04695  
Left Insula Right ParsTriangularis 0.55 -0.47 0.00077  
Left Insula Right ParsOrbitalis 0.47 -0.21 0.01224  
Left Transverse Temporal Right Transverse Temporal 0.50 0.81 0.02015  
Left Parahippocampal Right Entorhinal 0.58 -0.10 0.03363  
Left Entorhinal Right Parahippocampal 0.67 0.11 0.04231  
Left Transverse Temporal Right Inferior Parietal 0.54 -0.31 0.00573  
Left Temporal Pole Right Lingual 0.34 -0.26 0.04649  
Left Isthmus Left Parahippocampal 0.48 -0.27 0.04510  
Left Insula Right Transverse Temporal 0.03 0.68 0.00108  
Left Insula Right Temporal Pole -0.04 0.59 0.00666  
Right Superior Parietal Right SupraMarginal 0.60 0.92 0.01441  
Right Inferior Parietal Right Posterior Cingulate 0.64 -0.12 0.03750  
Left Posterior Cingulate Right Inferior Parietal 0.59 -0.08 0.04277  
Right Inferior Parietal Right Insula 0.51 -0.36 0.02402  
Left Insula Right Superior Parietal 0.41 0.94 0.00821  
Left Pericalcarine Right Pericalcarine 0.35 0.81 0.01162  
 
 
Supplementary Table 14. Group differences in the strength of inter-regional correlations in cortical thickness between healthy 
controls (HCs) and youths with adolescence-onset conduct disorder (AO-CD) in the Southampton sample (N=69) when not 
including any covariates in the statistical model.  
      
  Metric Metric   
Region1 Region2 HCs AO-CD Corr P values  
Left ParsTriangularis Right Frontal Pole -0.01 -0.71 0.00479 frontal cortices 
Left Caudal Middle Frontal Right Caudal Middle Frontal 0.59 0.90 0.00995 temporal cortices 
Left ParsTriangularis Right Orbital Frontal 0.27 -0.55 0.01129 parietal cortices 
Left ParsOrbitalis Right Rostral Middle Frontal 0.27 -0.46 0.01302 occipital cortices 
Left ParsTriangularis Right PreCentral 0.33 -0.32 0.02489  
Left Caudal Middle Frontal Left Superior Frontal 0.41 0.81 0.02508  
Left Orbital Frontal Right Superior Frontal 0.39 0.82 0.02642  
Left Orbital Frontal Left RA cingulate 0.10 0.59 0.04077  
Left ParsTriangularis Right Superior Frontal 0.06 -0.51 0.04211  
Left Orbital Frontal Left Superior Frontal 0.44 0.82 0.04250  
Left ParsTriangularis Right Superior Temporal 0.33 -0.54 0.00077  
Left ParsTriangularis Right Transverse Temporal 0.38 -0.51 0.00230  
Left ParsTriangularis Left Superior Temporal 0.16 -0.52 0.01129  
Left Caudal Middle Frontal Right Banks Superior Temporal 0.47 0.86 0.01857  
Right Frontal Pole Right Transverse Temporal 0.26 0.69 0.01991  
Right ParsTriangularis Right Transverse Temporal 0.01 -0.63 0.03656  
Right Superior Frontal Right Superior Temporal 0.58 0.87 0.04097  
Left Orbital Frontal Left Transverse Temporal 0.25 0.67 0.04211  
Left Caudal Middle Frontal Right Parahippocampal 0.03 0.57 0.04231  
Left CA Cingulate Right Parahippocampal 0.06 0.62 0.04288  
Left Orbital Frontal Right Superior Parietal 0.36 0.91 0.00000  
Left Orbital Frontal Right SupraMarginal 0.24 0.91 0.00000  
Left ParsTriangularis Right Posterior Cingulate 0.51 -0.74 0.00000  
Left ParsTriangularis Left Posterior Cingulate 0.34 -0.61 0.00019  
Right Orbital Frontal Right SupraMarginal 0.34 0.88 0.00038  
Left Orbital Frontal Right Posterior Cingulate 0.25 0.82 0.00077  
Left Orbital Frontal Left SupraMarginal 0.34 0.89 0.00096  
Left ParsTriangularis Right Superior Parietal 0.10 -0.71 0.00172  
Left Medial Orbital Frontal Right SupraMarginal -0.03 0.69 0.00459  
Left ParsOpercularis Right Posterior Cingulate 0.47 -0.48 0.00632  
Left ParsTriangularis Right SupraMarginal 0.29 -0.43 0.00632  
Left Medial Orbital Frontal Left SupraMarginal 0.14 0.77 0.01436  
Left ParsOpercularis Left Superior Parietal 0.21 -0.56 0.01455  
Left Orbital Frontal Left Posterior Cingulate 0.48 0.86 0.01551  
Left ParsTriangularis Left Superior Parietal 0.06 -0.66 0.01570  
Left RA cingulate Left Superior Parietal 0.29 0.76 0.01665  
Left RA cingulate Right Superior Parietal 0.30 0.69 0.02718  
Right Orbital Frontal Right Superior Parietal 0.49 0.86 0.03580  
Left ParsOpercularis Left Posterior Cingulate 0.33 -0.35 0.03867  






























































Left Orbital Frontal Left Superior Parietal 0.55 0.85 0.04479 
Left Caudal Middle Frontal Left Lateral Occipital 0.19 0.89 0.00000 
Right Caudal Middle Frontal Right Lateral Occipital 0.47 0.87 0.00115 
Left ParsTriangularis Right Pericalcarine 0.32 -0.54 0.00364 
Left PreCentral Right Cuneus 0.43 -0.35 0.00479 
Left CA Cingulate Left Lateral Occipital 0.11 0.60 0.03273 
Left Orbital Frontal Right Lateral Occipital 0.37 0.78 0.03369 
Left ParsOpercularis Left Pericalcarine 0.46 -0.24 0.04901 
Left ParsTriangularis Left Insula 0.17 -0.72 0.00019 
Left ParsTriangularis Right Insula 0.19 -0.68 0.00211 
Right Frontal Pole Right Insula 0.42 0.81 0.00536 
Left ParsOrbitalis Right Insula 0.06 -0.55 0.00823 
Left Orbital Frontal Left Insula 0.55 0.89 0.00938 
Left RA cingulate Right Insula 0.15 0.65 0.01493 
Left ParsOpercularis Left Insula 0.26 -0.47 0.02163 
Left Banks Superior Temporal Left Orbital Frontal 0.37 0.85 0.00172 
Left Inferior Temporal Left Frontal Pole 0.48 -0.20 0.01015 
Left Banks Superior Temporal Left ParsTriangularis 0.22 -0.41 0.04097 
Left Isthmus Right Medial Orbital Frontal 0.32 -0.55 0.00096 
Left PostCentral Left Superior Frontal 0.26 0.72 0.00555 
Left Inferior Parietal Right Rostral Middle Frontal 0.37 -0.19 0.00938 
Right Superior Parietal Right Frontal Pole 0.32 0.70 0.01761 
Right Inferior Parietal Right Frontal Pole 0.42 -0.36 0.02852 
Left Isthmus Right ParsOpercularis 0.21 -0.44 0.02967 
Right Posterior Cingulate Right Superior Frontal 0.41 0.80 0.03254 
Left Isthmus Left Medial Orbital Frontal 0.08 -0.48 0.03675 
Left Isthmus Left ParsOpercularis 0.14 -0.39 0.03867 
Left Lateral Occipital Right Caudal Middle Frontal 0.02 0.92 0.00000 
Left Lateral Occipital Right CA Cingulate -0.05 0.68 0.00191 
Left Pericalcarine Left PreCentral 0.37 0.80 0.00479 
Left Lingual Left ParsOpercularis 0.34 -0.44 0.00689 
Right Cuneus Right PreCentral 0.60 -0.23 0.01187 
Right Lateral Occipital Right Frontal Pole 0.31 0.73 0.02297 
Left Lateral Occipital Right Superior Frontal 0.14 0.66 0.02412 
Left Lateral Occipital Right Frontal Pole 0.25 0.66 0.03561 
Right PreCuneus Right Frontal Pole 0.01 0.53 0.04020 
Left Pericalcarine Right PreCentral 0.43 0.85 0.04479 
Left PreCuneus Right Superior Frontal 0.07 0.60 0.04786 
Left Insula Right Frontal Pole 0.43 0.80 0.00383 
Left Middle Temporal Left Parahippocampal 0.28 0.74 0.01914 
Left Banks Superior Temporal Left Lateral Occipital 0.10 0.66 0.00957 
Left Entorhinal Left PreCuneus -0.11 0.50 0.02316 
Left Lateral Occipital Right Entorhinal -0.09 0.69 0.00019 
Left Lateral Occipital Left Superior Temporal 0.12 0.74 0.00421 
Left Lateral Occipital Right Banks Superior Temporal 0.03 0.72 0.00555 
Right Lateral Occipital Right Temporal Pole 0.00 0.54 0.01340 
Left Lateral Occipital Right Superior Temporal 0.08 0.58 0.03599 
Right Superior Parietal Right SupraMarginal 0.53 0.92 0.00077 
Left Posterior Cingulate Right Superior Parietal 0.31 0.85 0.00096 
Right Posterior Cingulate Right Superior Parietal 0.24 0.84 0.00211 
Left SupraMarginal Right Posterior Cingulate 0.28 0.80 0.01780 
Left Posterior Cingulate Left SupraMarginal 0.42 0.82 0.01838 
Left Posterior Cingulate Left Superior Parietal 0.42 0.78 0.02527 
Left Superior Parietal Right Posterior Cingulate 0.26 0.75 0.03120 
Left Posterior Cingulate Right Posterior Cingulate 0.60 0.88 0.03829 
Left Superior Parietal Right SupraMarginal 0.47 0.83 0.04384 
Left Posterior Cingulate Left PreCuneus 0.02 0.72 0.00057 
Right Isthmus Right Lingual -0.21 0.69 0.00096 
Left Posterior Cingulate Right Lateral Occipital 0.25 0.75 0.00995 
Left Posterior Cingulate Right PreCuneus 0.07 0.70 0.01627 
Left ParaCentral Lobule Left PreCuneus -0.05 0.54 0.01799 
Right ParaCentral Lobule Right PreCuneus 0.21 0.72 0.02010 
Left SupraMarginal Right Pericalcarine 0.39 0.77 0.03848 
Left Superior Parietal Right Lateral Occipital 0.25 0.71 0.04537 
Right Superior Parietal Right Insula 0.53 0.88 0.01819 
Left Lateral Occipital Left Posterior Cingulate 0.03 0.66 0.00230 






























































Left PreCuneus Right ParaCentral Lobule -0.06 0.58 0.00651 
Left Lateral Occipital Right SupraMarginal -0.04 0.61 0.00957 
Left Lateral Occipital Right ParaCentral Lobule -0.14 0.52 0.01704 
Left Lateral Occipital Right Superior Parietal 0.14 0.64 0.03331 
Left Insula Right Superior Parietal 0.68 0.94 0.00536 
Left Insula Right SupraMarginal 0.47 0.84 0.04403 
Left PreCuneus Right PreCuneus 0.39 0.87 0.00172 
Left Lateral Occipital Right Lateral Occipital 0.52 0.89 0.00268 
Left Pericalcarine Left PreCuneus 0.06 0.58 0.03695 
Left Pericalcarine Right Pericalcarine 0.49 0.81 0.04097 
Left Lateral Occipital Right Insula 0.07 0.67 0.00651 
Right Lateral Occipital Right Insula 0.22 0.79 0.01072 
Left Lateral Occipital Left Insula 0.22 0.71 0.02450 
Left Insula Right Lateral Occipital 0.30 0.81 0.00268 
 
 
Supplementary Table 15. Group differences in the strength of inter-regional correlations in cortical thickness between 
healthy controls (HCs) and youths with childhood-onset conduct disorder (CO-CD) in the Southampton sample (N=69) 
when not including any covariates in the statistical model.  
      
  Metric Metric   
Region1 Region2 HCs CO-CD Corr P values  
Left Superior Frontal Right ParsTriangularis -0.16 0.61 0.00000 frontal cortices 
Right ParsOrbitalis Right RA cingulate -0.19 0.58 0.00000 temporal cortices 
Left Superior Frontal Right ParsOrbitalis -0.12 0.63 0.00013 parietal cortices 
Left Frontal Pole Right ParsTriangularis -0.16 0.59 0.00065 occipital cortices 
Right Caudal Middle Frontal Right ParsTriangularis -0.06 0.60 0.00065  
Left Superior Frontal Right Superior Frontal 0.51 0.90 0.00117  
Left RA cingulate Right ParsOrbitalis -0.21 0.43 0.00169  
Right ParsTriangularis Right Frontal Pole -0.22 0.38 0.00221  
Right ParsOrbitalis Right Superior Frontal 0.03 0.65 0.00273  
Right ParsTriangularis Right Superior Frontal -0.04 0.55 0.00312  
Left Caudal Middle Frontal Right ParsTriangularis 0.08 0.63 0.00364  
Left Caudal Middle Frontal Right ParsOrbitalis -0.22 0.50 0.00377  
Right Caudal Middle Frontal Right ParsOrbitalis 0.03 0.65 0.00495  
Right ParsTriangularis Right PreCentral 0.28 0.73 0.00703  
Left ParsOrbitalis Left Superior Frontal -0.06 0.52 0.00859  
Left RA cingulate Right RA cingulate 0.51 0.86 0.00885  
Left ParsOrbitalis Right Orbital Frontal -0.12 0.47 0.01159  
Left Rostral Middle Frontal Right ParsTriangularis -0.16 0.50 0.01874  
Left ParsOrbitalis Right RA cingulate -0.07 0.47 0.02356  
Left PreCentral Right RA cingulate 0.11 0.60 0.02356  
Left ParsTriangularis Right Frontal Pole -0.05 0.41 0.02369  
Left ParsOrbitalis Right Caudal Middle Frontal 0.08 0.58 0.02382  
Right Medial Orbital Frontal Right ParsTriangularis 0.12 0.57 0.02942  
Right CA Cingulate Right Rostral Middle Frontal 0.26 0.68 0.03384  
Left Orbital Frontal Right ParsTriangularis -0.02 0.49 0.03476  
Right Orbital Frontal Right ParsOrbitalis 0.10 0.60 0.04192  
Right CA Cingulate Right ParsOrbitalis 0.03 0.52 0.04465  
Left ParsOrbitalis Right Superior Frontal -0.04 0.50 0.04816  
Left Medial Orbital Frontal Right Transverse Temporal 0.29 -0.28 0.00325  
Right ParsTriangularis Right Superior Temporal -0.03 0.62 0.00325  
Left CA Cingulate Right Inferior Temporal 0.71 0.10 0.01093  
Right CA Cingulate Right Entorhinal 0.84 0.49 0.02226  
Left RA cingulate Right Superior Temporal 0.45 0.75 0.03983  
Right ParsOpercularis Right Superior Temporal 0.14 0.65 0.04061  
Left Medial Orbital Frontal Left Middle Temporal 0.16 0.63 0.04152  
Right ParsTriangularis Right Superior Parietal -0.25 0.55 0.00052  
Left Medial Orbital Frontal Right Isthmus 0.42 -0.34 0.00495  
Right ParsOrbitalis Right PostCentral 0.08 0.62 0.00807  
Left RA cingulate Right Posterior Cingulate 0.40 0.78 0.02005  
Right ParsTriangularis Right PostCentral 0.21 0.60 0.02616  
Left Superior Frontal Right Posterior Cingulate 0.50 0.83 0.03450  
Left CA Cingulate Left Posterior Cingulate 0.67 0.21 0.04738  
Right ParsTriangularis Right SupraMarginal 0.10 0.58 0.04999  
Left Caudal Middle Frontal Right PreCuneus -0.04 0.67 0.00104  
Right ParsOrbitalis Right PreCuneus 0.06 0.75 0.00182  






























































Left CA Cingulate Left PreCuneus -0.20 0.49 0.00508 
Right Orbital Frontal Right Lingual 0.29 -0.31 0.01848 
Right Caudal Middle Frontal Right PreCuneus 0.32 0.76 0.03293 
Left Orbital Frontal Right Lateral Occipital 0.38 0.77 0.04634 
Right ParsTriangularis Right Insula -0.31 0.36 0.00469 
Left Entorhinal Right ParsOrbitalis -0.15 0.72 0.00000 
Left Banks Superior Temporal Right ParsTriangularis -0.02 0.62 0.00078 
Left Entorhinal Right ParsOpercularis -0.02 0.65 0.00260 
Left Entorhinal Left ParsOrbitalis -0.14 0.63 0.00325 
Left Transverse Temporal Right ParsTriangularis -0.16 0.50 0.00391 
Left Entorhinal Left Superior Frontal 0.31 0.70 0.00664 
Left Banks Superior Temporal Right ParsOpercularis -0.09 0.54 0.00677 
Left Superior Temporal Right ParsTriangularis -0.07 0.49 0.00755 
Left Temporal Pole Right ParsTriangularis -0.12 0.54 0.00768 
Right Parahippocampal Right ParsOrbitalis -0.11 0.51 0.00781 
Right Parahippocampal Right ParsTriangularis 0.02 0.57 0.00950 
Right Entorhinal Right Orbital Frontal 0.37 0.85 0.01705 
Left Fusiform Right CA Cingulate 0.49 -0.10 0.01992 
Right Banks Superior Temporal Right ParsTriangularis 0.16 0.58 0.02577 
Right Entorhinal Right ParsOrbitalis 0.01 0.54 0.02994 
Left Parahippocampal Right ParsOpercularis 0.17 0.61 0.03163 
Left Parahippocampal Right Medial Orbital Frontal 0.14 0.61 0.04803 
Left PostCentral Right Frontal Pole -0.10 0.57 0.00065 
Right Posterior Cingulate Right RA cingulate 0.29 0.83 0.00273 
Left Superior Parietal Right ParsTriangularis -0.22 0.59 0.00364 
Right Posterior Cingulate Right Superior Frontal 0.40 0.79 0.00391 
Left Inferior Parietal Right ParsTriangularis 0.10 0.63 0.00534 
Left Inferior Parietal Left ParsTriangularis 0.21 0.75 0.00742 
Left PostCentral Right ParsOrbitalis -0.12 0.58 0.01041 
Left SupraMarginal Right ParsOpercularis -0.17 0.41 0.01041 
Left Posterior Cingulate Right ParsOrbitalis -0.04 0.61 0.02083 
Left Superior Parietal Right PreCentral 0.25 0.67 0.02109 
Left PostCentral Left Superior Frontal 0.36 0.76 0.02161 
Left Posterior Cingulate Right ParsTriangularis 0.12 0.59 0.02708 
Left Posterior Cingulate Right RA cingulate 0.40 0.77 0.02838 
Left PostCentral Right ParsTriangularis 0.26 0.71 0.02877 
Left Lateral Occipital Right ParsOrbitalis -0.33 0.57 0.00039 
Left Cuneus Right ParsOrbitalis -0.16 0.62 0.00052 
Left Lateral Occipital Left Orbital Frontal 0.31 0.83 0.00078 
Right Lateral Occipital Right ParsTriangularis -0.18 0.52 0.00130 
Right Cuneus Right ParsTriangularis -0.03 0.58 0.00143 
Left PreCuneus Right ParsTriangularis -0.19 0.50 0.00169 
Right PreCuneus Right Superior Frontal 0.32 0.79 0.00182 
Left PreCuneus Right PreCentral 0.05 0.68 0.00299 
Left Lateral Occipital Left ParsOrbitalis -0.18 0.53 0.00377 
Right Lateral Occipital Right ParsOrbitalis 0.15 0.64 0.00495 
Right Cuneus Right ParsOrbitalis -0.20 0.50 0.00521 
Left Lateral Occipital Right Orbital Frontal 0.17 0.73 0.00638 
Left Cuneus Left ParsOrbitalis -0.04 0.59 0.00677 
Left Lateral Occipital Right ParsOpercularis -0.10 0.48 0.00885 
Left PreCuneus Right Superior Frontal -0.05 0.50 0.00898 
Right Lateral Occipital Right Orbital Frontal 0.31 0.81 0.01237 
Left Pericalcarine Right RA cingulate 0.15 0.64 0.01627 
Left Cuneus Right ParsOpercularis -0.04 0.44 0.01666 
Left Lateral Occipital Right RA cingulate 0.05 0.55 0.01770 
Left Cuneus Right RA cingulate -0.07 0.48 0.02317 
Right Lateral Occipital Right RA cingulate 0.27 0.67 0.02317 
Left Lateral Occipital Right ParsTriangularis -0.15 0.41 0.02682 
Left Lateral Occipital Right Superior Frontal 0.07 0.60 0.03163 
Left Lateral Occipital Right Caudal Middle Frontal 0.18 0.61 0.03306 
Left Lingual Right Orbital Frontal 0.26 -0.22 0.03358 
Left Lateral Occipital Left Medial Orbital Frontal -0.26 0.33 0.03905 
Left Insula Right ParsTriangularis -0.26 0.39 0.00391 
Left Entorhinal Right Parahippocampal -0.09 0.70 0.00026 
Left Middle Temporal Right Inferior Temporal 0.34 -0.48 0.00195 
Right Inferior Temporal Right Temporal Pole -0.19 0.40 0.01575 






























































Left Middle Temporal Left Temporal Pole 0.27 -0.26 0.01731 
Left Inferior Temporal Right Inferior Temporal 0.64 0.15 0.03306 
Left Entorhinal Right Superior Temporal 0.30 0.67 0.03918 
Left Entorhinal Left Parahippocampal 0.14 0.63 0.04608 
Left Entorhinal Right SupraMarginal 0.10 0.68 0.00469 
Right Parahippocampal Right ParaCentral Lobule 0.20 0.74 0.00690 
Left Entorhinal Left Superior Parietal -0.02 0.49 0.00742 
Left Entorhinal Right Superior Parietal 0.02 0.42 0.02252 
Left Fusiform Left Isthmus 0.43 -0.08 0.02864 
Left Entorhinal Left PreCuneus -0.25 0.62 0.00013 
Left Entorhinal Right PreCuneus -0.01 0.63 0.00065 
Right Inferior Temporal Right Lingual 0.70 -0.05 0.00117 
Left Banks Superior Temporal Left PreCuneus 0.08 0.56 0.00872 
Left Entorhinal Right Lateral Occipital 0.36 0.73 0.01172 
Left Superior Temporal Right Lateral Occipital 0.43 0.78 0.01302 
Left Banks Superior Temporal Right Lateral Occipital 0.34 0.76 0.02616 
Left Superior Temporal Right PreCuneus 0.17 0.67 0.03176 
Left Temporal Pole Right Lingual -0.29 0.18 0.03345 
Right Entorhinal Right Lateral Occipital 0.35 0.73 0.03827 
Right Fusiform Right Lingual 0.39 -0.12 0.04283 
Left ParaCentral Lobule Right Transverse Temporal 0.47 -0.02 0.01809 
Right Posterior Cingulate Right Superior Temporal 0.49 0.84 0.02057 
Right ParaCentral Lobule Right Transverse Temporal 0.47 -0.01 0.02682 
Right Isthmus Right Transverse Temporal -0.02 0.52 0.03046 
Right Inferior Parietal Right Inferior Temporal 0.67 0.11 0.03306 
Left Lateral Occipital Left Superior Temporal -0.02 0.68 0.00039 
Left Lateral Occipital Right Banks Superior Temporal 0.07 0.72 0.00495 
Left Lateral Occipital Right Entorhinal -0.01 0.55 0.00833 
Left Cuneus Left Entorhinal 0.34 0.73 0.00898 
Left PreCuneus Right Entorhinal -0.25 0.37 0.01172 
Left Lateral Occipital Left Middle Temporal -0.17 0.33 0.02070 
Left Lingual Right Inferior Temporal 0.34 -0.25 0.02603 
Left Lingual Right Transverse Temporal 0.44 -0.21 0.02642 
Left Lateral Occipital Right Temporal Pole -0.24 0.31 0.04517 
Left PreCuneus Right Banks Superior Temporal 0.16 0.56 0.04777 
Right Posterior Cingulate Right Superior Parietal 0.06 0.59 0.01432 
Left SupraMarginal Right Posterior Cingulate 0.22 0.69 0.02083 
Left Posterior Cingulate Left SupraMarginal 0.42 0.82 0.02148 
Left Inferior Parietal Right Isthmus 0.45 -0.10 0.02304 
Left Posterior Cingulate Right PreCuneus 0.08 0.63 0.00456 
Left Inferior Parietal Left PreCuneus -0.09 0.57 0.00690 
Left SupraMarginal Right Lateral Occipital 0.36 0.74 0.00820 
Left Posterior Cingulate Right Lateral Occipital 0.43 0.77 0.01744 
Right Posterior Cingulate Right PreCuneus 0.22 0.63 0.02877 
Left Lateral Occipital Right ParaCentral Lobule 0.12 0.69 0.00417 
Left Lateral Occipital Left Posterior Cingulate 0.19 0.70 0.00521 
Left Lateral Occipital Right Posterior Cingulate 0.00 0.56 0.00612 
Left Cuneus Right ParaCentral Lobule 0.25 0.76 0.00638 
Right Cuneus Right Inferior Parietal 0.42 0.81 0.01445 
Left Lateral Occipital Right SupraMarginal 0.09 0.62 0.01497 
Right Cuneus Right Posterior Cingulate 0.25 0.67 0.02278 
Left Lateral Occipital Left Superior Parietal 0.04 0.54 0.02773 
Left Lateral Occipital Left SupraMarginal 0.21 0.69 0.02994 
Right Cuneus Right Superior Parietal 0.45 0.78 0.04335 
Left Pericalcarine Left PreCuneus -0.05 0.60 0.00026 
Left Lateral Occipital Right Lateral Occipital 0.32 0.82 0.00078 
Left PreCuneus Right Cuneus -0.07 0.53 0.00247 
Left Cuneus Left PreCuneus -0.17 0.51 0.00351 
Left Lateral Occipital Left PreCuneus 0.10 0.66 0.00638 
Right Lateral Occipital Right PreCuneus 0.31 0.77 0.00859 
Left Lateral Occipital Right PreCuneus 0.06 0.65 0.01692 
Left PreCuneus Right Lateral Occipital 0.04 0.54 0.01966 
Left Cuneus Right PreCuneus -0.09 0.48 0.03645 
Left Insula Right Insula 0.86 0.59 0.01953 






























































Supplementary Table 16. Cross-cortical correlations in the healthy controls group showing overlap between the significant 
inter-regional correlations identified using structural covariance methods in the Cambridge and Southampton samples when 
including the covariates in the statistical models 
 
Left Superior Frontal Left Rostral Middle Frontal 
Left Superior Frontal Left Caudal Middle Frontal 
Left Superior Frontal Left ParsOpercularis 
Left Superior Frontal Left Orbital Frontal 
Left Superior Frontal Left Medial Orbital Frontal 
Left Superior Frontal Right Superior Frontal 
Left Superior Frontal Right Rostral Middle Frontal 
Left Superior Frontal Right Caudal Middle Frontal 
Left Superior Frontal Right ParsOpercularis 
Left Superior Frontal Right Orbital Frontal 
Left Rostral Middle Frontal Left Caudal Middle Frontal 
Left Rostral Middle Frontal Left ParsTriangularis 
Left Rostral Middle Frontal Right Superior Frontal 
Left Rostral Middle Frontal Right Rostral Middle Frontal 
Left Rostral Middle Frontal Right Caudal Middle Frontal 
Left Rostral Middle Frontal Right ParsOpercularis 
Left Rostral Middle Frontal Right ParsTriangularis 
Left Caudal Middle Frontal Right Superior Frontal 
Left Caudal Middle Frontal Right Rostral Middle Frontal 
Left Caudal Middle Frontal Right Caudal Middle Frontal 
Left Caudal Middle Frontal Right ParsOpercularis 
Left ParsOrbitalis Right Superior Frontal 
Left Orbital Frontal Right Superior Frontal 
Left Orbital Frontal Right Rostral Middle Frontal 
Left Orbital Frontal Right Caudal Middle Frontal 
Left Orbital Frontal Right ParsOpercularis 
Left Orbital Frontal Right Orbital Frontal 
Left Orbital Frontal Right Medial Orbital Frontal 
Left Medial Orbital Frontal Right Orbital Frontal 
Left Medial Orbital Frontal Right Medial Orbital Frontal 
Right Superior Frontal Right Rostral Middle Frontal 
Right Superior Frontal Right Caudal Middle Frontal 
Right Superior Frontal Right ParsOpercularis 
Right Superior Frontal Right ParsTriangularis 
Right Rostral Middle Frontal Right Caudal Middle Frontal 
Right Rostral Middle Frontal Right ParsOpercularis 
Right Rostral Middle Frontal Right ParsTriangularis 
Right Caudal Middle Frontal Right ParsOpercularis 
Right Caudal Middle Frontal Right ParsTriangularis 
Right Caudal Middle Frontal Right Orbital Frontal 
Right Caudal Middle Frontal Right PreCentral 
Right ParsOpercularis Right ParsTriangularis 
Right ParsOpercularis Right PreCentral 
Right ParsOrbitalis Right Orbital Frontal 
Right Orbital Frontal Right Medial Orbital Frontal 
Right Medial Orbital Frontal Right CA Cingulate 
Left Superior Frontal Right Superior Temporal 
Left Superior Frontal Right Middle Temporal 
Left Rostral Middle Frontal Right Superior Temporal 
Left Rostral Middle Frontal Right Middle Temporal 
Left ParsTriangularis Left Superior Temporal 
Left ParsOrbitalis Right Middle Temporal 
Left Orbital Frontal Right Fusiform 
Left Orbital Frontal Right Middle Temporal 
Right Superior Frontal Right Fusiform 
Right Superior Frontal Right Superior Temporal 
Right Superior Frontal Right Middle Temporal 
Right Rostral Middle Frontal Right Superior Temporal 
Right Rostral Middle Frontal Right Middle Temporal 
Right Caudal Middle Frontal Right Fusiform 
Right Caudal Middle Frontal Right Inferior Temporal 
Right ParsTriangularis Right Fusiform 



































































Right Orbital Frontal Right Inferior Temporal 
Left Superior Frontal Left SupraMarginal 
Left Superior Frontal Left Superior Parietal 
Left Superior Frontal Right ParaCentral Lobule 
Left Superior Frontal Right Inferior Parietal 
Left Rostral Middle Frontal Left SupraMarginal 
Left Rostral Middle Frontal Left Inferior Parietal 
Left Caudal Middle Frontal Left PostCentral 
Left Caudal Middle Frontal Left Superior Parietal 
Left Caudal Middle Frontal Left Inferior Parietal 
Left Caudal Middle Frontal Right ParaCentral Lobule 
Left Caudal Middle Frontal Right Superior Parietal 
Left Orbital Frontal Right SupraMarginal 
Left Orbital Frontal Right Inferior Parietal 
Right Superior Frontal Right ParaCentral Lobule 
Right Superior Frontal Right SupraMarginal 
Right Superior Frontal Right Inferior Parietal 
Right Rostral Middle Frontal Right SupraMarginal 
Right Rostral Middle Frontal Right Inferior Parietal 
Right Caudal Middle Frontal Right ParaCentral Lobule 
Right Caudal Middle Frontal Right Inferior Parietal 
Left Superior Frontal Right PreCuneus 
Left Orbital Frontal Right PreCuneus 
Right Superior Frontal Right PreCuneus 
Right Rostral Middle Frontal Right PreCuneus 
Right Caudal Middle Frontal Right PreCuneus 
Right ParsTriangularis Right PreCuneus 
Right ParsOrbitalis Right PreCuneus 
Right Orbital Frontal Right PreCuneus 
Left CA Cingulate Left Insula 
Right Orbital Frontal Right Insula 
Left Superior Temporal Right Superior Frontal 
Left Middle Temporal Right Superior Frontal 
Left Middle Temporal Right Caudal Middle Frontal 
Left Middle Temporal Right ParsTriangularis 
Left ParaCentral Lobule Right Caudal Middle Frontal 
Left SupraMarginal Right Superior Frontal 
Left SupraMarginal Right Rostral Middle Frontal 
Left SupraMarginal Right Caudal Middle Frontal 
Left SupraMarginal Right ParsOpercularis 
Left Superior Parietal Right Superior Frontal 
Left Superior Parietal Right ParsOpercularis 
Left Inferior Parietal Right Superior Frontal 
Left Inferior Parietal Right Rostral Middle Frontal 
Left Inferior Parietal Right Caudal Middle Frontal 
Left Inferior Parietal Right ParsTriangularis 
Left PreCuneus Right Caudal Middle Frontal 
Left PreCuneus Right ParsOpercularis 
Left Parahippocampal Right Parahippocampal 
Left Fusiform Left Superior Temporal 
Left Fusiform Right Fusiform 
Left Superior Temporal Left Middle Temporal 
Left Superior Temporal Left Inferior Temporal 
Left Superior Temporal Right Superior Temporal 
Left Superior Temporal Right Middle Temporal 
Left Superior Temporal Right Inferior Temporal 
Left Middle Temporal Left Inferior Temporal 
Left Middle Temporal Right Fusiform 
Left Middle Temporal Right Superior Temporal 
Left Middle Temporal Right Middle Temporal 
Left Middle Temporal Right Inferior Temporal 
Left Inferior Temporal Right Fusiform 
Left Inferior Temporal Right Superior Temporal 
Left Inferior Temporal Right Middle Temporal 
Left Inferior Temporal Right Inferior Temporal 
Left Banks Superior Temporal Right Banks Superior Temporal 






























































Right Fusiform Right Superior Temporal 
Right Fusiform Right Middle Temporal 
Right Fusiform Right Inferior Temporal 
Right Superior Temporal Right Middle Temporal 
Right Superior Temporal Right Inferior Temporal 
Right Middle Temporal Right Inferior Temporal 
Left Fusiform Right Inferior Parietal 
Left Superior Temporal Right SupraMarginal 
Left Superior Temporal Right Inferior Parietal 
Left Middle Temporal Left PostCentral 
Left Middle Temporal Left SupraMarginal 
Left Middle Temporal Left Inferior Parietal 
Left Middle Temporal Right ParaCentral Lobule 
Left Middle Temporal Right Inferior Parietal 
Left Inferior Temporal Left Inferior Parietal 
Right Superior Temporal Right SupraMarginal 
Right Inferior Temporal Right Inferior Parietal 
Right Banks Superior Temporal Right Inferior Parietal 
Left Middle Temporal Left Lateral Occipital 
Right Fusiform Right PreCuneus 
Right Fusiform Right Lateral Occipital 
Right Superior Temporal Right PreCuneus 
Right Superior Temporal Right Lateral Occipital 
Right Inferior Temporal Right PreCuneus 
Right Inferior Temporal Right Lateral Occipital 
Left ParaCentral Lobule Right Fusiform 
Left SupraMarginal Right Superior Temporal 
Left SupraMarginal Right Middle Temporal 
Left Inferior Parietal Right Superior Temporal 
Left Inferior Parietal Right Middle Temporal 
Right ParaCentral Lobule Right Fusiform 
Right ParaCentral Lobule Right Superior Temporal 
Right ParaCentral Lobule Right Middle Temporal 
Left Lateral Occipital Right Fusiform 
Left Lateral Occipital Right Inferior Temporal 
Left Insula Left Superior Temporal 
Left Insula Left Inferior Temporal 
Left Insula Right Inferior Temporal 
Right Insula Right Fusiform 
Left ParaCentral Lobule Left PostCentral 
Left ParaCentral Lobule Right ParaCentral Lobule 
Left PostCentral Left Superior Parietal 
Left PostCentral Left Inferior Parietal 
Left PostCentral Right ParaCentral Lobule 
Left PostCentral Right PostCentral 
Left PostCentral Right SupraMarginal 
Left SupraMarginal Left Inferior Parietal 
Left SupraMarginal Right SupraMarginal 
Left SupraMarginal Right Inferior Parietal 
Left Superior Parietal Left Inferior Parietal 
Left Superior Parietal Right Superior Parietal 
Left Superior Parietal Right Inferior Parietal 
Left Inferior Parietal Right ParaCentral Lobule 
Left Inferior Parietal Right Superior Parietal 
Left Inferior Parietal Right Inferior Parietal 
Right ParaCentral Lobule Right SupraMarginal 
Right ParaCentral Lobule Right Inferior Parietal 
Right Superior Parietal Right Inferior Parietal 
Left ParaCentral Lobule Left Lateral Occipital 
Left ParaCentral Lobule Right Lateral Occipital 
Left PostCentral Left PreCuneus 
Left PostCentral Right PreCuneus 
Left PostCentral Right Lateral Occipital 
Left SupraMarginal Right PreCuneus 
Left Superior Parietal Left PreCuneus 
Left Superior Parietal Left Lateral Occipital 






























































Left Superior Parietal Right PreCuneus 
Left Inferior Parietal Left Lateral Occipital 
Left Inferior Parietal Right PreCuneus 
Right ParaCentral Lobule Right Lateral Occipital 
Right Superior Parietal Right PreCuneus 
Right Superior Parietal Right Lateral Occipital 
Right Inferior Parietal Right PreCuneus 
Left PreCuneus Right Superior Parietal 
Left PreCuneus Right Inferior Parietal 
Left Lingual Right Isthmus 
Left Lingual Right Inferior Parietal 
Left Cuneus Right Superior Parietal 
Left Lateral Occipital Right Superior Parietal 
Left Lateral Occipital Right Inferior Parietal 
Left PreCuneus Left Lingual 
Left PreCuneus Left Cuneus 
Left PreCuneus Left Lateral Occipital 
Left PreCuneus Right PreCuneus 
Left PreCuneus Right Cuneus 
Left PreCuneus Right Lateral Occipital 
Left Lingual Right Lingual 
Left Pericalcarine Left Cuneus 
Left Pericalcarine Right Pericalcarine 
Left Pericalcarine Right Lateral Occipital 
Left Lateral Occipital Right PreCuneus 
Left Lateral Occipital Right Lateral Occipital 
Right PreCuneus Right Lateral Occipital 
 
 
Supplementary Table 17. Cross-cortical correlations in the childhood-onset conduct disorder (CO-CD) group showing 
overlap between the significant inter-regional correlations identified using structural covariance methods in the Cambridge 
and Southampton samples when including the covariates in the statistical models 
 
Left Superior Frontal Left Rostral Middle Frontal 
Left Superior Frontal Left Caudal Middle Frontal 
Left Superior Frontal Left ParsOpercularis 
Left Superior Frontal Left ParsTriangularis 
Left Superior Frontal Left Orbital Frontal 
Left Superior Frontal Left PreCentral 
Left Superior Frontal Right Superior Frontal 
Left Superior Frontal Right Rostral Middle Frontal 
Left Superior Frontal Right Caudal Middle Frontal 
Left Superior Frontal Right ParsOpercularis 
Left Superior Frontal Right ParsTriangularis 
Left Superior Frontal Right Orbital Frontal 
Left Superior Frontal Right Medial Orbital Frontal 
Left Superior Frontal Right PreCentral 
Left Superior Frontal Right CA Cingulate 
Left Rostral Middle Frontal Left Caudal Middle Frontal 
Left Rostral Middle Frontal Left ParsOpercularis 
Left Rostral Middle Frontal Left ParsTriangularis 
Left Rostral Middle Frontal Left Orbital Frontal 
Left Rostral Middle Frontal Right Superior Frontal 
Left Rostral Middle Frontal Right Rostral Middle Frontal 
Left Rostral Middle Frontal Right ParsOpercularis 
Left Caudal Middle Frontal Left ParsOpercularis 
Left Caudal Middle Frontal Left ParsTriangularis 
Left Caudal Middle Frontal Left Orbital Frontal 
Left Caudal Middle Frontal Left PreCentral 
Left Caudal Middle Frontal Right Superior Frontal 
Left Caudal Middle Frontal Right Rostral Middle Frontal 
Left Caudal Middle Frontal Right Caudal Middle Frontal 
Left Caudal Middle Frontal Right ParsOpercularis 
Left Caudal Middle Frontal Right ParsTriangularis 
Left Caudal Middle Frontal Right PreCentral 
Left ParsOpercularis Left ParsTriangularis 



































































































Left ParsOpercularis Left PreCentral 
Left ParsOpercularis Right Superior Frontal 
Left ParsOpercularis Right Rostral Middle Frontal 
Left ParsOpercularis Right Caudal Middle Frontal 
Left ParsOpercularis Right ParsOpercularis 
Left ParsOpercularis Right ParsTriangularis 
Left ParsOpercularis Right Orbital Frontal 
Left ParsOpercularis Right PreCentral 
Left ParsTriangularis Left Orbital Frontal 
Left ParsTriangularis Left PreCentral 
Left ParsTriangularis Right Superior Frontal 
Left ParsTriangularis Right Rostral Middle Frontal 
Left ParsTriangularis Right Caudal Middle Frontal 
Left ParsTriangularis Right ParsOpercularis 
Left ParsTriangularis Right ParsTriangularis 
Left ParsTriangularis Right Orbital Frontal 
Left ParsTriangularis Right PreCentral 
Left ParsOrbitalis Right Frontal Pole 
Left Orbital Frontal Left Medial Orbital Frontal 
Left Orbital Frontal Left Frontal Pole 
Left Orbital Frontal Left PreCentral 
Left Orbital Frontal Right Superior Frontal 
Left Orbital Frontal Right Caudal Middle Frontal 
Left Orbital Frontal Right Orbital Frontal 
Left Orbital Frontal Right PreCentral 
Left Orbital Frontal Right CA Cingulate 
Left Frontal Pole Left CA Cingulate 
Left PreCentral Right Superior Frontal 
Left PreCentral Right Caudal Middle Frontal 
Left PreCentral Right ParsOpercularis 
Left PreCentral Right ParsTriangularis 
Left PreCentral Right PreCentral 
Left CA Cingulate Right CA Cingulate 
Right Superior Frontal Right Rostral Middle Frontal 
Right Superior Frontal Right Caudal Middle Frontal 
Right Superior Frontal Right ParsOpercularis 
Right Superior Frontal Right ParsTriangularis 
Right Superior Frontal Right Orbital Frontal 
Right Superior Frontal Right Medial Orbital Frontal 
Right Superior Frontal Right PreCentral 
Right Rostral Middle Frontal Right Caudal Middle Frontal 
Right Rostral Middle Frontal Right ParsOpercularis 
Right Rostral Middle Frontal Right ParsTriangularis 
Right Rostral Middle Frontal Right Orbital Frontal 
Right Rostral Middle Frontal Right Medial Orbital Frontal 
Right Caudal Middle Frontal Right ParsOpercularis 
Right Caudal Middle Frontal Right Orbital Frontal 
Right Caudal Middle Frontal Right PreCentral 
Right ParsOpercularis Right ParsTriangularis 
Right ParsOpercularis Right Orbital Frontal 
Right ParsOpercularis Right PreCentral 
Right ParsTriangularis Right ParsOrbitalis 
Right ParsTriangularis Right Orbital Frontal 
Right ParsTriangularis Right PreCentral 
Right ParsOrbitalis Right Orbital Frontal 
Right Orbital Frontal Right PreCentral 
Left Superior Frontal Left Fusiform 
Left Superior Frontal Left Superior Temporal 
Left Superior Frontal Left Middle Temporal 
Left Superior Frontal Left Inferior Temporal 
Left Superior Frontal Right Entorhinal 
Left Superior Frontal Right Parahippocampal 
Left Superior Frontal Right Temporal Pole 
Left Superior Frontal Right Superior Temporal 
Left Superior Frontal Right Middle Temporal 
Left Superior Frontal Right Inferior Temporal 






























































Left Rostral Middle Frontal Left Superior Temporal 
Left Rostral Middle Frontal Right Superior Temporal 
Left Rostral Middle Frontal Right Inferior Temporal 
Left Caudal Middle Frontal Left Superior Temporal 
Left Caudal Middle Frontal Left Middle Temporal 
Left Caudal Middle Frontal Left Inferior Temporal 
Left Caudal Middle Frontal Right Parahippocampal 
Left Caudal Middle Frontal Right Temporal Pole 
Left Caudal Middle Frontal Right Superior Temporal 
Left Caudal Middle Frontal Right Middle Temporal 
Left Caudal Middle Frontal Right Inferior Temporal 
Left ParsOpercularis Left Fusiform 
Left ParsOpercularis Left Superior Temporal 
Left ParsOpercularis Left Middle Temporal 
Left ParsOpercularis Left Inferior Temporal 
Left ParsOpercularis Left Transverse Temporal 
Left ParsOpercularis Right Entorhinal 
Left ParsOpercularis Right Superior Temporal 
Left ParsOpercularis Right Middle Temporal 
Left ParsOpercularis Right Inferior Temporal 
Left ParsOpercularis Right Banks Superior Temporal 
Left ParsTriangularis Left Fusiform 
Left ParsTriangularis Left Superior Temporal 
Left ParsTriangularis Left Middle Temporal 
Left ParsTriangularis Left Inferior Temporal 
Left ParsTriangularis Right Entorhinal 
Left ParsTriangularis Right Temporal Pole 
Left ParsTriangularis Right Fusiform 
Left ParsTriangularis Right Superior Temporal 
Left ParsTriangularis Right Middle Temporal 
Left Orbital Frontal Left Temporal Pole 
Left Orbital Frontal Left Fusiform 
Left Orbital Frontal Left Superior Temporal 
Left Orbital Frontal Left Middle Temporal 
Left Orbital Frontal Left Inferior Temporal 
Left Orbital Frontal Right Entorhinal 
Left Orbital Frontal Right Parahippocampal 
Left Orbital Frontal Right Temporal Pole 
Left Orbital Frontal Right Superior Temporal 
Left Orbital Frontal Right Middle Temporal 
Left Orbital Frontal Right Inferior Temporal 
Left PreCentral Left Superior Temporal 
Left PreCentral Left Middle Temporal 
Left PreCentral Right Entorhinal 
Left PreCentral Right Superior Temporal 
Left PreCentral Right Middle Temporal 
Left PreCentral Right Inferior Temporal 
Right Superior Frontal Right Temporal Pole 
Right Superior Frontal Right Fusiform 
Right Superior Frontal Right Superior Temporal 
Right Superior Frontal Right Middle Temporal 
Right Superior Frontal Right Inferior Temporal 
Right Rostral Middle Frontal Right Inferior Temporal 
Right Caudal Middle Frontal Right Temporal Pole 
Right Caudal Middle Frontal Right Superior Temporal 
Right ParsOpercularis Right Middle Temporal 
Right ParsOpercularis Right Inferior Temporal 
Right ParsTriangularis Right Entorhinal 
Right ParsTriangularis Right Parahippocampal 
Right ParsTriangularis Right Temporal Pole 
Right ParsTriangularis Right Fusiform 
Right ParsTriangularis Right Superior Temporal 
Right ParsTriangularis Right Middle Temporal 
Right ParsTriangularis Right Inferior Temporal 
Right ParsTriangularis Right Banks Superior Temporal 
Right Orbital Frontal Right Entorhinal 






























































Right Orbital Frontal Right Temporal Pole 
Right Orbital Frontal Right Fusiform 
Right Orbital Frontal Right Superior Temporal 
Right Orbital Frontal Right Middle Temporal 
Right Orbital Frontal Right Inferior Temporal 
Right Orbital Frontal Right Transverse Temporal 
Right PreCentral Right Entorhinal 
Right PreCentral Right Parahippocampal 
Right PreCentral Right Temporal Pole 
Right PreCentral Right Fusiform 
Right PreCentral Right Superior Temporal 
Right PreCentral Right Middle Temporal 
Right PreCentral Right Inferior Temporal 
Right PreCentral Right Transverse Temporal 
Right PreCentral Right Banks Superior Temporal 
Left Superior Frontal Left ParaCentral Lobule 
Left Superior Frontal Left PostCentral 
Left Superior Frontal Left SupraMarginal 
Left Superior Frontal Left Superior Parietal 
Left Superior Frontal Left Inferior Parietal 
Left Superior Frontal Right ParaCentral Lobule 
Left Superior Frontal Right SupraMarginal 
Left Superior Frontal Right Superior Parietal 
Left Superior Frontal Right Inferior Parietal 
Left Rostral Middle Frontal Left SupraMarginal 
Left Rostral Middle Frontal Left Superior Parietal 
Left Rostral Middle Frontal Left Inferior Parietal 
Left Rostral Middle Frontal Right SupraMarginal 
Left Rostral Middle Frontal Right Inferior Parietal 
Left Caudal Middle Frontal Left ParaCentral Lobule 
Left Caudal Middle Frontal Left PostCentral 
Left Caudal Middle Frontal Left SupraMarginal 
Left Caudal Middle Frontal Left Superior Parietal 
Left Caudal Middle Frontal Left Inferior Parietal 
Left Caudal Middle Frontal Right SupraMarginal 
Left Caudal Middle Frontal Right Superior Parietal 
Left Caudal Middle Frontal Right Inferior Parietal 
Left ParsOpercularis Left ParaCentral Lobule 
Left ParsOpercularis Left PostCentral 
Left ParsOpercularis Left SupraMarginal 
Left ParsOpercularis Left Inferior Parietal 
Left ParsOpercularis Right ParaCentral Lobule 
Left ParsOpercularis Right SupraMarginal 
Left ParsOpercularis Right Inferior Parietal 
Left ParsTriangularis Left SupraMarginal 
Left ParsTriangularis Left Superior Parietal 
Left ParsTriangularis Left Inferior Parietal 
Left ParsTriangularis Right ParaCentral Lobule 
Left ParsTriangularis Right Superior Parietal 
Left ParsTriangularis Right Inferior Parietal 
Left Orbital Frontal Left ParaCentral Lobule 
Left Orbital Frontal Left SupraMarginal 
Left Orbital Frontal Left Superior Parietal 
Left Orbital Frontal Left Inferior Parietal 
Left Orbital Frontal Right ParaCentral Lobule 
Left Orbital Frontal Right Posterior Cingulate 
Left Orbital Frontal Right SupraMarginal 
Left Orbital Frontal Right Superior Parietal 
Left Orbital Frontal Right Inferior Parietal 
Left PreCentral Left ParaCentral Lobule 
Left PreCentral Left PostCentral 
Left PreCentral Left SupraMarginal 
Left PreCentral Left Superior Parietal 
Left PreCentral Right ParaCentral Lobule 
Left PreCentral Right SupraMarginal 
Left PreCentral Right Superior Parietal 






























































Left PreCentral Right Inferior Parietal 
Right Superior Frontal Right ParaCentral Lobule 
Right Superior Frontal Right PostCentral 
Right Superior Frontal Right SupraMarginal 
Right Superior Frontal Right Superior Parietal 
Right Superior Frontal Right Inferior Parietal 
Right Rostral Middle Frontal Right SupraMarginal 
Right Rostral Middle Frontal Right Superior Parietal 
Right Caudal Middle Frontal Right ParaCentral Lobule 
Right Caudal Middle Frontal Right PostCentral 
Right Caudal Middle Frontal Right SupraMarginal 
Right Caudal Middle Frontal Right Superior Parietal 
Right Caudal Middle Frontal Right Inferior Parietal 
Right ParsOpercularis Right PostCentral 
Right ParsOpercularis Right SupraMarginal 
Right ParsOpercularis Right Inferior Parietal 
Right ParsTriangularis Right ParaCentral Lobule 
Right ParsTriangularis Right PostCentral 
Right ParsTriangularis Right SupraMarginal 
Right ParsTriangularis Right Superior Parietal 
Right ParsTriangularis Right Inferior Parietal 
Right Orbital Frontal Right ParaCentral Lobule 
Right Orbital Frontal Right PostCentral 
Right Orbital Frontal Right SupraMarginal 
Right Orbital Frontal Right Superior Parietal 
Right Orbital Frontal Right Inferior Parietal 
Right PreCentral Right ParaCentral Lobule 
Right PreCentral Right SupraMarginal 
Right PreCentral Right Superior Parietal 
Right PreCentral Right Inferior Parietal 
Left Superior Frontal Left PreCuneus 
Left Superior Frontal Left Cuneus 
Left Superior Frontal Left Lateral Occipital 
Left Superior Frontal Right PreCuneus 
Left Superior Frontal Right Lateral Occipital 
Left Rostral Middle Frontal Left PreCuneus 
Left Rostral Middle Frontal Right Pericalcarine 
Left Rostral Middle Frontal Right Lateral Occipital 
Left Caudal Middle Frontal Left PreCuneus 
Left Caudal Middle Frontal Left Pericalcarine 
Left Caudal Middle Frontal Left Lateral Occipital 
Left Caudal Middle Frontal Right Pericalcarine 
Left Caudal Middle Frontal Right Lateral Occipital 
Left ParsOpercularis Left PreCuneus 
Left ParsOpercularis Left Lateral Occipital 
Left ParsOpercularis Right Lateral Occipital 
Left ParsTriangularis Left PreCuneus 
Left ParsTriangularis Left Lingual 
Left ParsTriangularis Left Lateral Occipital 
Left ParsTriangularis Right Lingual 
Left ParsTriangularis Right Lateral Occipital 
Left Orbital Frontal Left PreCuneus 
Left Orbital Frontal Left Lateral Occipital 
Left Orbital Frontal Right PreCuneus 
Left Orbital Frontal Right Lateral Occipital 
Left PreCentral Left PreCuneus 
Left PreCentral Left Lateral Occipital 
Right Superior Frontal Right PreCuneus 
Right Superior Frontal Right Lateral Occipital 
Right Rostral Middle Frontal Right Lateral Occipital 
Right Caudal Middle Frontal Right PreCuneus 
Right ParsTriangularis Right PreCuneus 
Right ParsTriangularis Right Lateral Occipital 
Right Orbital Frontal Right PreCuneus 
Right Orbital Frontal Right Lateral Occipital 
Right PreCentral Right PreCuneus 






























































Right PreCentral Right Lingual 
Right PreCentral Right Lateral Occipital 
Left Superior Frontal Left Insula 
Left Superior Frontal Right Insula 
Left Caudal Middle Frontal Left Insula 
Left ParsOpercularis Left Insula 
Left ParsOpercularis Right Insula 
Left ParsTriangularis Left Insula 
Left ParsTriangularis Right Insula 
Left ParsOrbitalis Left Insula 
Left Orbital Frontal Left Insula 
Left Orbital Frontal Right Insula 
Left PreCentral Left Insula 
Right Superior Frontal Right Insula 
Right Rostral Middle Frontal Right Insula 
Right Caudal Middle Frontal Right Insula 
Right ParsOpercularis Right Insula 
Right ParsTriangularis Right Insula 
Right Orbital Frontal Right Insula 
Right PreCentral Right Insula 
Left Entorhinal Right Caudal Middle Frontal 
Left Fusiform Right ParsOpercularis 
Left Fusiform Right Orbital Frontal 
Left Fusiform Right PreCentral 
Left Fusiform Right RA cingulate 
Left Superior Temporal Right Superior Frontal 
Left Superior Temporal Right Rostral Middle Frontal 
Left Superior Temporal Right Caudal Middle Frontal 
Left Superior Temporal Right ParsTriangularis 
Left Superior Temporal Right Orbital Frontal 
Left Superior Temporal Right PreCentral 
Left Middle Temporal Right Superior Frontal 
Left Middle Temporal Right Caudal Middle Frontal 
Left Middle Temporal Right ParsOpercularis 
Left Middle Temporal Right ParsTriangularis 
Left Middle Temporal Right Orbital Frontal 
Left Middle Temporal Right PreCentral 
Left Inferior Temporal Right ParsTriangularis 
Left Inferior Temporal Right PreCentral 
Left ParaCentral Lobule Right Superior Frontal 
Left ParaCentral Lobule Right Caudal Middle Frontal 
Left ParaCentral Lobule Right PreCentral 
Left PostCentral Right Superior Frontal 
Left PostCentral Right Caudal Middle Frontal 
Left PostCentral Right ParsOpercularis 
Left PostCentral Right ParsTriangularis 
Left PostCentral Right Orbital Frontal 
Left PostCentral Right PreCentral 
Left SupraMarginal Right Superior Frontal 
Left SupraMarginal Right Caudal Middle Frontal 
Left SupraMarginal Right ParsOpercularis 
Left SupraMarginal Right ParsTriangularis 
Left SupraMarginal Right Orbital Frontal 
Left SupraMarginal Right PreCentral 
Left Superior Parietal Right Superior Frontal 
Left Superior Parietal Right Rostral Middle Frontal 
Left Superior Parietal Right Caudal Middle Frontal 
Left Superior Parietal Right ParsOpercularis 
Left Superior Parietal Right ParsTriangularis 
Left Superior Parietal Right Orbital Frontal 
Left Superior Parietal Right PreCentral 
Left Inferior Parietal Right Superior Frontal 
Left Inferior Parietal Right Caudal Middle Frontal 
Left Inferior Parietal Right ParsOpercularis 
Left Inferior Parietal Right ParsTriangularis 
Left Inferior Parietal Right Orbital Frontal 






























































Left Inferior Parietal Right PreCentral 
Left PreCuneus Right Superior Frontal 
Left PreCuneus Right Caudal Middle Frontal 
Left PreCuneus Right ParsTriangularis 
Left PreCuneus Right Orbital Frontal 
Left PreCuneus Right PreCentral 
Left Lingual Right ParsOpercularis 
Left Lingual Right PreCentral 
Left Lateral Occipital Right Superior Frontal 
Left Lateral Occipital Right ParsOpercularis 
Left Lateral Occipital Right ParsTriangularis 
Left Lateral Occipital Right PreCentral 
Left Insula Right Caudal Middle Frontal 
Left Insula Right ParsTriangularis 
Left Insula Right Orbital Frontal 
Left Insula Right PreCentral 
Left Entorhinal Left Temporal Pole 
Left Entorhinal Right Entorhinal 
Left Entorhinal Right Temporal Pole 
Left Parahippocampal Right Parahippocampal 
Left Temporal Pole Left Fusiform 
Left Temporal Pole Left Superior Temporal 
Left Temporal Pole Left Middle Temporal 
Left Temporal Pole Left Inferior Temporal 
Left Temporal Pole Right Temporal Pole 
Left Temporal Pole Right Middle Temporal 
Left Temporal Pole Right Inferior Temporal 
Left Fusiform Left Superior Temporal 
Left Fusiform Left Middle Temporal 
Left Fusiform Left Inferior Temporal 
Left Fusiform Left Banks Superior Temporal 
Left Fusiform Right Entorhinal 
Left Fusiform Right Superior Temporal 
Left Fusiform Right Middle Temporal 
Left Fusiform Right Inferior Temporal 
Left Fusiform Right Banks Superior Temporal 
Left Superior Temporal Left Middle Temporal 
Left Superior Temporal Left Inferior Temporal 
Left Superior Temporal Right Parahippocampal 
Left Superior Temporal Right Temporal Pole 
Left Superior Temporal Right Fusiform 
Left Superior Temporal Right Superior Temporal 
Left Superior Temporal Right Middle Temporal 
Left Superior Temporal Right Inferior Temporal 
Left Superior Temporal Right Transverse Temporal 
Left Superior Temporal Right Banks Superior Temporal 
Left Middle Temporal Left Inferior Temporal 
Left Middle Temporal Left Transverse Temporal 
Left Middle Temporal Left Banks Superior Temporal 
Left Middle Temporal Right Temporal Pole 
Left Middle Temporal Right Fusiform 
Left Middle Temporal Right Superior Temporal 
Left Middle Temporal Right Middle Temporal 
Left Middle Temporal Right Inferior Temporal 
Left Middle Temporal Right Banks Superior Temporal 
Left Inferior Temporal Right Entorhinal 
Left Inferior Temporal Right Parahippocampal 
Left Inferior Temporal Right Temporal Pole 
Left Inferior Temporal Right Fusiform 
Left Inferior Temporal Right Superior Temporal 
Left Inferior Temporal Right Middle Temporal 
Left Inferior Temporal Right Inferior Temporal 
Left Inferior Temporal Right Banks Superior Temporal 
Left Transverse Temporal Right Superior Temporal 
Left Transverse Temporal Right Inferior Temporal 
Left Transverse Temporal Right Transverse Temporal 






























































Right Entorhinal Right Temporal Pole 
Right Entorhinal Right Fusiform 
Right Entorhinal Right Middle Temporal 
Right Entorhinal Right Inferior Temporal 
Right Entorhinal Right Banks Superior Temporal 
Right Parahippocampal Right Superior Temporal 
Right Parahippocampal Right Middle Temporal 
Right Temporal Pole Right Superior Temporal 
Right Temporal Pole Right Middle Temporal 
Right Temporal Pole Right Inferior Temporal 
Right Fusiform Right Superior Temporal 
Right Fusiform Right Middle Temporal 
Right Fusiform Right Inferior Temporal 
Right Fusiform Right Banks Superior Temporal 
Right Superior Temporal Right Middle Temporal 
Right Superior Temporal Right Inferior Temporal 
Right Superior Temporal Right Transverse Temporal 
Right Superior Temporal Right Banks Superior Temporal 
Right Middle Temporal Right Inferior Temporal 
Right Middle Temporal Right Banks Superior Temporal 
Right Inferior Temporal Right Banks Superior Temporal 
Right Transverse Temporal Right Banks Superior Temporal 
Left Fusiform Left SupraMarginal 
Left Fusiform Left Inferior Parietal 
Left Fusiform Right SupraMarginal 
Left Fusiform Right Inferior Parietal 
Left Superior Temporal Left PostCentral 
Left Superior Temporal Left SupraMarginal 
Left Superior Temporal Left Superior Parietal 
Left Superior Temporal Left Inferior Parietal 
Left Superior Temporal Right ParaCentral Lobule 
Left Superior Temporal Right PostCentral 
Left Superior Temporal Right SupraMarginal 
Left Superior Temporal Right Superior Parietal 
Left Superior Temporal Right Inferior Parietal 
Left Middle Temporal Left PostCentral 
Left Middle Temporal Left SupraMarginal 
Left Middle Temporal Left Superior Parietal 
Left Middle Temporal Left Inferior Parietal 
Left Middle Temporal Right ParaCentral Lobule 
Left Middle Temporal Right SupraMarginal 
Left Middle Temporal Right Superior Parietal 
Left Middle Temporal Right Inferior Parietal 
Left Inferior Temporal Left SupraMarginal 
Left Inferior Temporal Left Superior Parietal 
Left Inferior Temporal Left Inferior Parietal 
Left Inferior Temporal Right SupraMarginal 
Left Inferior Temporal Right Inferior Parietal 
Right Entorhinal Right SupraMarginal 
Right Entorhinal Right Inferior Parietal 
Right Temporal Pole Right SupraMarginal 
Right Temporal Pole Right Superior Parietal 
Right Temporal Pole Right Inferior Parietal 
Right Fusiform Right SupraMarginal 
Right Fusiform Right Inferior Parietal 
Right Superior Temporal Right PostCentral 
Right Superior Temporal Right SupraMarginal 
Right Superior Temporal Right Superior Parietal 
Right Superior Temporal Right Inferior Parietal 
Right Middle Temporal Right SupraMarginal 
Right Middle Temporal Right Superior Parietal 
Right Middle Temporal Right Inferior Parietal 
Right Inferior Temporal Right SupraMarginal 
Right Inferior Temporal Right Superior Parietal 
Right Inferior Temporal Right Inferior Parietal 
Right Banks Superior Temporal Right SupraMarginal 






























































Right Banks Superior Temporal Right Superior Parietal 
Right Banks Superior Temporal Right Inferior Parietal 
Left Fusiform Left PreCuneus 
Left Fusiform Left Lateral Occipital 
Left Fusiform Right PreCuneus 
Left Fusiform Right Lateral Occipital 
Left Superior Temporal Left PreCuneus 
Left Superior Temporal Left Lateral Occipital 
Left Superior Temporal Right PreCuneus 
Left Superior Temporal Right Lateral Occipital 
Left Middle Temporal Left PreCuneus 
Left Middle Temporal Left Lateral Occipital 
Left Middle Temporal Right PreCuneus 
Left Middle Temporal Right Lateral Occipital 
Left Inferior Temporal Left PreCuneus 
Left Inferior Temporal Left Lateral Occipital 
Left Inferior Temporal Right PreCuneus 
Left Inferior Temporal Right Lateral Occipital 
Left Banks Superior Temporal Left Lingual 
Right Entorhinal Right Lingual 
Right Entorhinal Right Lateral Occipital 
Right Temporal Pole Right PreCuneus 
Right Fusiform Right PreCuneus 
Right Fusiform Right Lingual 
Right Fusiform Right Lateral Occipital 
Right Superior Temporal Right PreCuneus 
Right Superior Temporal Right Lateral Occipital 
Right Middle Temporal Right PreCuneus 
Right Middle Temporal Right Lingual 
Right Middle Temporal Right Lateral Occipital 
Right Inferior Temporal Right PreCuneus 
Right Inferior Temporal Right Lingual 
Right Inferior Temporal Right Lateral Occipital 
Right Banks Superior Temporal Right PreCuneus 
Right Banks Superior Temporal Right Lingual 
Left Fusiform Right Insula 
Left Superior Temporal Right Insula 
Left Middle Temporal Right Insula 
Left Inferior Temporal Right Insula 
Left ParaCentral Lobule Right Temporal Pole 
Left ParaCentral Lobule Right Superior Temporal 
Left ParaCentral Lobule Right Inferior Temporal 
Left PostCentral Right Temporal Pole 
Left PostCentral Right Superior Temporal 
Left PostCentral Right Middle Temporal 
Left SupraMarginal Right Parahippocampal 
Left SupraMarginal Right Temporal Pole 
Left SupraMarginal Right Fusiform 
Left SupraMarginal Right Superior Temporal 
Left SupraMarginal Right Middle Temporal 
Left SupraMarginal Right Inferior Temporal 
Left SupraMarginal Right Banks Superior Temporal 
Left Superior Parietal Right Temporal Pole 
Left Superior Parietal Right Fusiform 
Left Superior Parietal Right Superior Temporal 
Left Superior Parietal Right Middle Temporal 
Left Superior Parietal Right Inferior Temporal 
Left Superior Parietal Right Banks Superior Temporal 
Left Inferior Parietal Right Entorhinal 
Left Inferior Parietal Right Temporal Pole 
Left Inferior Parietal Right Fusiform 
Left Inferior Parietal Right Superior Temporal 
Left Inferior Parietal Right Middle Temporal 
Left Inferior Parietal Right Inferior Temporal 
Left Inferior Parietal Right Banks Superior Temporal 
Right ParaCentral Lobule Right Entorhinal 






























































Right ParaCentral Lobule Right Temporal Pole 
Right ParaCentral Lobule Right Fusiform 
Right ParaCentral Lobule Right Superior Temporal 
Right ParaCentral Lobule Right Middle Temporal 
Right ParaCentral Lobule Right Banks Superior Temporal 
Left PreCuneus Right Entorhinal 
Left PreCuneus Right Temporal Pole 
Left PreCuneus Right Fusiform 
Left PreCuneus Right Superior Temporal 
Left PreCuneus Right Middle Temporal 
Left PreCuneus Right Inferior Temporal 
Left PreCuneus Right Banks Superior Temporal 
Left Lingual Right Middle Temporal 
Left Lingual Right Inferior Temporal 
Left Pericalcarine Right Inferior Temporal 
Left Lateral Occipital Right Entorhinal 
Left Lateral Occipital Right Fusiform 
Left Lateral Occipital Right Superior Temporal 
Left Lateral Occipital Right Middle Temporal 
Left Lateral Occipital Right Inferior Temporal 
Left Lateral Occipital Right Banks Superior Temporal 
Left Insula Left Superior Temporal 
Left Insula Left Middle Temporal 
Left Insula Right Entorhinal 
Left Insula Right Temporal Pole 
Left Insula Right Superior Temporal 
Left Insula Right Middle Temporal 
Right Insula Right Temporal Pole 
Right Insula Right Middle Temporal 
Left ParaCentral Lobule Left PostCentral 
Left ParaCentral Lobule Left SupraMarginal 
Left ParaCentral Lobule Left Superior Parietal 
Left ParaCentral Lobule Left Inferior Parietal 
Left ParaCentral Lobule Right ParaCentral Lobule 
Left ParaCentral Lobule Right SupraMarginal 
Left ParaCentral Lobule Right Superior Parietal 
Left ParaCentral Lobule Right Inferior Parietal 
Left Posterior Cingulate Right Posterior Cingulate 
Left Isthmus Right Isthmus 
Left PostCentral Left SupraMarginal 
Left PostCentral Left Superior Parietal 
Left PostCentral Left Inferior Parietal 
Left PostCentral Right ParaCentral Lobule 
Left PostCentral Right PostCentral 
Left PostCentral Right SupraMarginal 
Left PostCentral Right Superior Parietal 
Left PostCentral Right Inferior Parietal 
Left SupraMarginal Left Superior Parietal 
Left SupraMarginal Left Inferior Parietal 
Left SupraMarginal Right ParaCentral Lobule 
Left SupraMarginal Right SupraMarginal 
Left SupraMarginal Right Superior Parietal 
Left SupraMarginal Right Inferior Parietal 
Left Superior Parietal Left Inferior Parietal 
Left Superior Parietal Right ParaCentral Lobule 
Left Superior Parietal Right PostCentral 
Left Superior Parietal Right SupraMarginal 
Left Superior Parietal Right Superior Parietal 
Left Superior Parietal Right Inferior Parietal 
Left Inferior Parietal Right ParaCentral Lobule 
Left Inferior Parietal Right SupraMarginal 
Left Inferior Parietal Right Superior Parietal 
Left Inferior Parietal Right Inferior Parietal 
Right ParaCentral Lobule Right PostCentral 
Right ParaCentral Lobule Right SupraMarginal 
Right ParaCentral Lobule Right Superior Parietal 






























































Right ParaCentral Lobule Right Inferior Parietal 
Right Posterior Cingulate Right Isthmus 
Right PostCentral Right SupraMarginal 
Right PostCentral Right Superior Parietal 
Right SupraMarginal Right Superior Parietal 
Right SupraMarginal Right Inferior Parietal 
Right Superior Parietal Right Inferior Parietal 
Left ParaCentral Lobule Left PreCuneus 
Left ParaCentral Lobule Right PreCuneus 
Left ParaCentral Lobule Right Pericalcarine 
Left PostCentral Left PreCuneus 
Left PostCentral Left Lingual 
Left PostCentral Left Lateral Occipital 
Left PostCentral Right PreCuneus 
Left PostCentral Right Lateral Occipital 
Left SupraMarginal Left PreCuneus 
Left SupraMarginal Left Lateral Occipital 
Left SupraMarginal Right PreCuneus 
Left SupraMarginal Right Lateral Occipital 
Left Superior Parietal Left PreCuneus 
Left Superior Parietal Left Lingual 
Left Superior Parietal Left Cuneus 
Left Superior Parietal Left Lateral Occipital 
Left Superior Parietal Right PreCuneus 
Left Superior Parietal Right Lingual 
Left Superior Parietal Right Cuneus 
Left Superior Parietal Right Lateral Occipital 
Left Inferior Parietal Left PreCuneus 
Left Inferior Parietal Left Lingual 
Left Inferior Parietal Left Lateral Occipital 
Left Inferior Parietal Right PreCuneus 
Left Inferior Parietal Right Lateral Occipital 
Right ParaCentral Lobule Right PreCuneus 
Right ParaCentral Lobule Right Lateral Occipital 
Right SupraMarginal Right PreCuneus 
Right SupraMarginal Right Lateral Occipital 
Right Superior Parietal Right PreCuneus 
Right Superior Parietal Right Lingual 
Right Superior Parietal Right Pericalcarine 
Right Superior Parietal Right Cuneus 
Right Superior Parietal Right Lateral Occipital 
Right Inferior Parietal Right PreCuneus 
Right Inferior Parietal Right Lingual 
Right Inferior Parietal Right Lateral Occipital 
Left PostCentral Right Insula 
Left SupraMarginal Right Insula 
Left Superior Parietal Right Insula 
Left Inferior Parietal Right Insula 
Left PreCuneus Right ParaCentral Lobule 
Left PreCuneus Right SupraMarginal 
Left PreCuneus Right Superior Parietal 
Left PreCuneus Right Inferior Parietal 
Left Lingual Right ParaCentral Lobule 
Left Lingual Right PostCentral 
Left Lingual Right SupraMarginal 
Left Lingual Right Superior Parietal 
Left Lingual Right Inferior Parietal 
Left Cuneus Right Superior Parietal 
Left Cuneus Right Inferior Parietal 
Left Lateral Occipital Right ParaCentral Lobule 
Left Lateral Occipital Right SupraMarginal 
Left Lateral Occipital Right Superior Parietal 
Left Lateral Occipital Right Inferior Parietal 
Left Insula Left Inferior Parietal 
Left Insula Right ParaCentral Lobule 
Left Insula Right Inferior Parietal 






























































Right Insula Right PostCentral 
Right Insula Right SupraMarginal 
Right Insula Right Superior Parietal 
Right Insula Right Inferior Parietal 
Left PreCuneus Left Lingual 
Left PreCuneus Left Lateral Occipital 
Left PreCuneus Right PreCuneus 
Left PreCuneus Right Lingual 
Left PreCuneus Right Lateral Occipital 
Left Lingual Left Lateral Occipital 
Left Lingual Right PreCuneus 
Left Lingual Right Lingual 
Left Pericalcarine Right Pericalcarine 
Left Cuneus Right Pericalcarine 
Left Cuneus Right Cuneus 
Left Lateral Occipital Right PreCuneus 
Left Lateral Occipital Right Lingual 
Left Lateral Occipital Right Lateral Occipital 
Right PreCuneus Right Lingual 
Right Lingual Right Lateral Occipital 
Right Pericalcarine Right Cuneus 
Right Cuneus Right Lateral Occipital 
Left PreCuneus Right Insula 
Left Lateral Occipital Right Insula 
Left Insula Left Lateral Occipital 
Left Insula Right PreCuneus 
Left Insula Right Lateral Occipital 
Right Insula Right PreCuneus 
Right Insula Right Lateral Occipital 




Supplementary Table 18. Cross-cortical correlations in the adolescence-onset conduct disorder (AO-CD) group showing 
overlap between the significant inter-regional correlations identified using structural covariance methods in the Cambridge 
and Southampton samples when including the covariates in the statistical models 
 
Left Superior Frontal Right Superior Frontal 
Left Superior Frontal Right Caudal Middle Frontal 
Left Caudal Middle Frontal Left PreCentral 
Left Caudal Middle Frontal Right Superior Frontal 
Left Caudal Middle Frontal Right Caudal Middle Frontal 
Left ParsOrbitalis Left Orbital Frontal 
Left Orbital Frontal Right Orbital Frontal 
Left PreCentral Right PreCentral 
Right Superior Frontal Right Rostral Middle Frontal 
Right Superior Frontal Right Caudal Middle Frontal 
Right Rostral Middle Frontal Right Caudal Middle Frontal 
Left Superior Frontal Right Fusiform 
Left Caudal Middle Frontal Right Fusiform 
Left PreCentral Left Middle Temporal 
Left Superior Frontal Left PostCentral 
Left Superior Frontal Left SupraMarginal 
Left Superior Frontal Left Inferior Parietal 
Left Superior Frontal Right SupraMarginal 
Left Superior Frontal Right Superior Parietal 
Left Superior Frontal Right Inferior Parietal 
Left Caudal Middle Frontal Left SupraMarginal 
Right Superior Frontal Right SupraMarginal 
Right Superior Frontal Right Superior Parietal 
Right Superior Frontal Right Inferior Parietal 
Right Caudal Middle Frontal Right SupraMarginal 
Right PreCentral Right SupraMarginal 
Left Superior Frontal Left PreCuneus 
Left Superior Frontal Left Lateral Occipital 
Left Caudal Middle Frontal Left PreCuneus 







































































































Left PreCentral Right Lingual 
Left Transverse Temporal Right Caudal Middle Frontal 
Left PostCentral Right Caudal Middle Frontal 
Left SupraMarginal Right Superior Frontal 
Left SupraMarginal Right Caudal Middle Frontal 
Left Inferior Parietal Right Caudal Middle Frontal 
Left PreCuneus Right Superior Frontal 
Left Insula Right Orbital Frontal 
Left Fusiform Right Fusiform 
Left Fusiform Right Inferior Temporal 
Right Fusiform Right Inferior Temporal 
Left Middle Temporal Left SupraMarginal 
Left Transverse Temporal Left SupraMarginal 
Left Banks Superior Temporal Right ParaCentral Lobule 
Right Fusiform Right SupraMarginal 
Right Fusiform Right Superior Parietal 
Right Fusiform Right PreCuneus 
Right Fusiform Right Lateral Occipital 
Left Transverse Temporal Right Insula 
Left SupraMarginal Right Superior Temporal 
Left Inferior Parietal Right Middle Temporal 
Right ParaCentral Lobule Right Fusiform 
Left PreCuneus Right Fusiform 
Left Lateral Occipital Right Fusiform 
Left Insula Right Superior Temporal 
Left ParaCentral Lobule Left SupraMarginal 
Left ParaCentral Lobule Left Superior Parietal 
Left ParaCentral Lobule Right Superior Parietal 
Left PostCentral Left Superior Parietal 
Left PostCentral Right ParaCentral Lobule 
Left PostCentral Right SupraMarginal 
Left PostCentral Right Superior Parietal 
Left SupraMarginal Left Superior Parietal 
Left SupraMarginal Right SupraMarginal 
Left SupraMarginal Right Inferior Parietal 
Left Superior Parietal Left Inferior Parietal 
Left Superior Parietal Right Superior Parietal 
Left Inferior Parietal Right SupraMarginal 
Left Inferior Parietal Right Superior Parietal 
Left Inferior Parietal Right Inferior Parietal 
Right ParaCentral Lobule Right Superior Parietal 
Right SupraMarginal Right Inferior Parietal 
Right Superior Parietal Right Inferior Parietal 
Left ParaCentral Lobule Left PreCuneus 
Left PostCentral Left PreCuneus 
Left PostCentral Left Lateral Occipital 
Left PostCentral Right Lateral Occipital 
Left SupraMarginal Left PreCuneus 
Left SupraMarginal Right PreCuneus 
Left Superior Parietal Left PreCuneus 
Left Superior Parietal Right PreCuneus 
Left Inferior Parietal Left PreCuneus 
Left Inferior Parietal Right PreCuneus 
Right ParaCentral Lobule Right Lingual 
Right ParaCentral Lobule Right Lateral Occipital 
Right PostCentral Right Lateral Occipital 
Right Superior Parietal Right PreCuneus 
Right Inferior Parietal Right PreCuneus 
Left PreCuneus Right ParaCentral Lobule 
Left PreCuneus Right SupraMarginal 
Left PreCuneus Right Superior Parietal 
Left PreCuneus Right Inferior Parietal 
Left Lateral Occipital Right ParaCentral Lobule 
Left Lateral Occipital Right Superior Parietal 
Left Lateral Occipital Right Inferior Parietal 
Left PreCuneus Left Lateral Occipital 






























































Left PreCuneus Right PreCuneus 
Left Lingual Left Lateral Occipital 
Left Lingual Right Lingual 
Left Cuneus Left Lateral Occipital 
Left Cuneus Right Lingual 
Left Cuneus Right Cuneus 
Left Cuneus Right Lateral Occipital 
Left Lateral Occipital Right PreCuneus 
Left Lateral Occipital Right Lingual 
Left Lateral Occipital Right Lateral Occipital 
Right PreCuneus Right Lateral Occipital 
Right Lingual Right Cuneus 
Right Lingual Right Lateral Occipital 
 
 
Supplementary Table 19. Cross-cortical correlations in the healthy controls group showing overlap between the significant 
inter-regional correlations identified using structural covariance methods in the Cambridge and Southampton samples when 
not including the covariates in the statistical models 
 
Left Superior Frontal Left Rostral Middle Frontal 
Left Superior Frontal Left Caudal Middle Frontal 
Left Superior Frontal Left ParsOpercularis 
Left Superior Frontal Left Orbital Frontal 
Left Superior Frontal Left Medial Orbital Frontal 
Left Superior Frontal Right Superior Frontal 
Left Superior Frontal Right Rostral Middle Frontal 
Left Superior Frontal Right Caudal Middle Frontal 
Left Superior Frontal Right ParsOpercularis 
Left Superior Frontal Right ParsOrbitalis 
Left Superior Frontal Right Orbital Frontal 
Left Superior Frontal Right Medial Orbital Frontal 
Left Rostral Middle Frontal Left Caudal Middle Frontal 
Left Rostral Middle Frontal Left ParsTriangularis 
Left Rostral Middle Frontal Left ParsOrbitalis 
Left Rostral Middle Frontal Right Superior Frontal 
Left Rostral Middle Frontal Right Rostral Middle Frontal 
Left Rostral Middle Frontal Right Caudal Middle Frontal 
Left Rostral Middle Frontal Right ParsOpercularis 
Left Rostral Middle Frontal Right ParsTriangularis 
Left Caudal Middle Frontal Left Orbital Frontal 
Left Caudal Middle Frontal Right Superior Frontal 
Left Caudal Middle Frontal Right Rostral Middle Frontal 
Left Caudal Middle Frontal Right Caudal Middle Frontal 
Left Caudal Middle Frontal Right ParsOpercularis 
Left ParsOpercularis Right Superior Frontal 
Left ParsOpercularis Right Orbital Frontal 
Left ParsOrbitalis Right Superior Frontal 
Left ParsOrbitalis Right Rostral Middle Frontal 
Left ParsOrbitalis Right PreCentral 
Left Orbital Frontal Right Superior Frontal 
Left Orbital Frontal Right Rostral Middle Frontal 
Left Orbital Frontal Right Caudal Middle Frontal 
Left Orbital Frontal Right ParsOpercularis 
Left Orbital Frontal Right ParsOrbitalis 
Left Orbital Frontal Right Orbital Frontal 
Left Orbital Frontal Right Medial Orbital Frontal 
Left Medial Orbital Frontal Right Rostral Middle Frontal 
Left Medial Orbital Frontal Right Orbital Frontal 
Left Medial Orbital Frontal Right Medial Orbital Frontal 
Left PreCentral Right PreCentral 
Right Superior Frontal Right Rostral Middle Frontal 
Right Superior Frontal Right Caudal Middle Frontal 
Right Superior Frontal Right ParsOpercularis 
Right Superior Frontal Right ParsTriangularis 
Right Superior Frontal Right ParsOrbitalis 
Right Superior Frontal Right Orbital Frontal 



















































































Right Rostral Middle Frontal Right ParsOpercularis 
Right Rostral Middle Frontal Right ParsTriangularis 
Right Rostral Middle Frontal Right ParsOrbitalis 
Right Rostral Middle Frontal Right Orbital Frontal 
Right Caudal Middle Frontal Right ParsOpercularis 
Right Caudal Middle Frontal Right ParsTriangularis 
Right Caudal Middle Frontal Right Orbital Frontal 
Right Caudal Middle Frontal Right PreCentral 
Right ParsOpercularis Right ParsTriangularis 
Right ParsOpercularis Right Orbital Frontal 
Right ParsOpercularis Right PreCentral 
Right ParsOrbitalis Right Orbital Frontal 
Right ParsOrbitalis Right Medial Orbital Frontal 
Right Orbital Frontal Right Medial Orbital Frontal 
Right Medial Orbital Frontal Right RA cingulate 
Right Medial Orbital Frontal Right CA Cingulate 
Left ParsOpercularis Left Middle Temporal 
Left ParsTriangularis Left Middle Temporal 
Left ParsOrbitalis Left Middle Temporal 
Left ParsOrbitalis Left Inferior Temporal 
Left ParsOrbitalis Right Middle Temporal 
Right Rostral Middle Frontal Right Middle Temporal 
Right Caudal Middle Frontal Right Fusiform 
Right Caudal Middle Frontal Right Middle Temporal 
Right Caudal Middle Frontal Right Inferior Temporal 
Right Orbital Frontal Right Fusiform 
Right PreCentral Right Superior Temporal 
Left Superior Frontal Left SupraMarginal 
Left Superior Frontal Left Superior Parietal 
Left Superior Frontal Left Inferior Parietal 
Left Superior Frontal Right ParaCentral Lobule 
Left Superior Frontal Right Superior Parietal 
Left Superior Frontal Right Inferior Parietal 
Left Rostral Middle Frontal Left SupraMarginal 
Left Rostral Middle Frontal Left Inferior Parietal 
Left Caudal Middle Frontal Left PostCentral 
Left Caudal Middle Frontal Left SupraMarginal 
Left Caudal Middle Frontal Left Superior Parietal 
Left Caudal Middle Frontal Left Inferior Parietal 
Left Caudal Middle Frontal Right ParaCentral Lobule 
Left Caudal Middle Frontal Right Superior Parietal 
Left Orbital Frontal Right SupraMarginal 
Left PreCentral Left PostCentral 
Left PreCentral Left SupraMarginal 
Right Superior Frontal Right ParaCentral Lobule 
Right Superior Frontal Right Superior Parietal 
Right Superior Frontal Right Inferior Parietal 
Right Rostral Middle Frontal Right Inferior Parietal 
Right Caudal Middle Frontal Right ParaCentral Lobule 
Right Caudal Middle Frontal Right Inferior Parietal 
Right Orbital Frontal Right SupraMarginal 
Right Orbital Frontal Right Inferior Parietal 
Left Superior Frontal Left PreCuneus 
Left Superior Frontal Left Cuneus 
Left Superior Frontal Right PreCuneus 
Left Orbital Frontal Left PreCuneus 
Left Orbital Frontal Right PreCuneus 
Left Orbital Frontal Right Lateral Occipital 
Right Superior Frontal Right PreCuneus 
Right Rostral Middle Frontal Right PreCuneus 
Right Caudal Middle Frontal Right PreCuneus 
Right ParsOpercularis Right PreCuneus 
Right ParsTriangularis Right PreCuneus 
Right ParsOrbitalis Right PreCuneus 
Right Orbital Frontal Right PreCuneus 
Right Medial Orbital Frontal Right PreCuneus 






























































Right Orbital Frontal Right Insula 
Right Medial Orbital Frontal Right Insula 
Left Middle Temporal Right Superior Frontal 
Left Middle Temporal Right Rostral Middle Frontal 
Left Middle Temporal Right Caudal Middle Frontal 
Left Middle Temporal Right ParsOpercularis 
Left Middle Temporal Right ParsTriangularis 
Left Middle Temporal Right Orbital Frontal 
Left Inferior Temporal Right Rostral Middle Frontal 
Left Inferior Temporal Right Caudal Middle Frontal 
Left ParaCentral Lobule Right Caudal Middle Frontal 
Left PostCentral Right Caudal Middle Frontal 
Left SupraMarginal Right Rostral Middle Frontal 
Left SupraMarginal Right Caudal Middle Frontal 
Left SupraMarginal Right ParsOpercularis 
Left Superior Parietal Right Superior Frontal 
Left Superior Parietal Right ParsOpercularis 
Left Inferior Parietal Right Superior Frontal 
Left Inferior Parietal Right Rostral Middle Frontal 
Left Inferior Parietal Right Caudal Middle Frontal 
Left Inferior Parietal Right ParsTriangularis 
Left PreCuneus Right Caudal Middle Frontal 
Left PreCuneus Right ParsOpercularis 
Left Parahippocampal Right Parahippocampal 
Left Fusiform Left Superior Temporal 
Left Fusiform Left Middle Temporal 
Left Fusiform Right Fusiform 
Left Fusiform Right Inferior Temporal 
Left Superior Temporal Left Middle Temporal 
Left Superior Temporal Left Inferior Temporal 
Left Superior Temporal Left Banks Superior Temporal 
Left Superior Temporal Right Superior Temporal 
Left Superior Temporal Right Inferior Temporal 
Left Middle Temporal Left Inferior Temporal 
Left Middle Temporal Right Fusiform 
Left Middle Temporal Right Superior Temporal 
Left Middle Temporal Right Middle Temporal 
Left Middle Temporal Right Inferior Temporal 
Left Inferior Temporal Right Fusiform 
Left Inferior Temporal Right Superior Temporal 
Left Inferior Temporal Right Middle Temporal 
Left Inferior Temporal Right Inferior Temporal 
Left Banks Superior Temporal Right Banks Superior Temporal 
Right Fusiform Right Superior Temporal 
Right Fusiform Right Middle Temporal 
Right Superior Temporal Right Middle Temporal 
Right Superior Temporal Right Inferior Temporal 
Right Middle Temporal Right Inferior Temporal 
Left Fusiform Right Inferior Parietal 
Left Superior Temporal Right SupraMarginal 
Left Superior Temporal Right Inferior Parietal 
Left Middle Temporal Left PostCentral 
Left Middle Temporal Left SupraMarginal 
Left Middle Temporal Left Inferior Parietal 
Left Inferior Temporal Left Inferior Parietal 
Left Banks Superior Temporal Left Inferior Parietal 
Right Fusiform Right PreCuneus 
Right Fusiform Right Lateral Occipital 
Left Fusiform Right Insula 
Left PostCentral Right Superior Temporal 
Left SupraMarginal Right Superior Temporal 
Right ParaCentral Lobule Right Superior Temporal 
Right ParaCentral Lobule Right Middle Temporal 
Left Lateral Occipital Right Inferior Temporal 
Left Insula Right Inferior Temporal 
Right Insula Right Fusiform 






























































Left ParaCentral Lobule Left PostCentral 
Left ParaCentral Lobule Right ParaCentral Lobule 
Left ParaCentral Lobule Right Inferior Parietal 
Left PostCentral Left SupraMarginal 
Left PostCentral Right ParaCentral Lobule 
Left PostCentral Right SupraMarginal 
Left PostCentral Right Superior Parietal 
Left SupraMarginal Left Superior Parietal 
Left SupraMarginal Left Inferior Parietal 
Left SupraMarginal Right Superior Parietal 
Left Superior Parietal Left Inferior Parietal 
Left Superior Parietal Right Superior Parietal 
Left Superior Parietal Right Inferior Parietal 
Left Inferior Parietal Right ParaCentral Lobule 
Left Inferior Parietal Right Superior Parietal 
Left Inferior Parietal Right Inferior Parietal 
Right ParaCentral Lobule Right SupraMarginal 
Right ParaCentral Lobule Right Inferior Parietal 
Right Superior Parietal Right Inferior Parietal 
Left ParaCentral Lobule Left Lateral Occipital 
Left ParaCentral Lobule Right Lateral Occipital 
Left PostCentral Left PreCuneus 
Left PostCentral Right Lateral Occipital 
Left SupraMarginal Left PreCuneus 
Left SupraMarginal Right PreCuneus 
Left Superior Parietal Left PreCuneus 
Left Superior Parietal Left Lateral Occipital 
Left Superior Parietal Right PreCuneus 
Left Inferior Parietal Left Lateral Occipital 
Left Inferior Parietal Right PreCuneus 
Right PostCentral Right PreCuneus 
Right Superior Parietal Right PreCuneus 
Right Superior Parietal Right Lateral Occipital 
Right Inferior Parietal Right PreCuneus 
Left PreCuneus Right Superior Parietal 
Left PreCuneus Right Inferior Parietal 
Left Lingual Right Isthmus 
Left Cuneus Right Superior Parietal 
Left Lateral Occipital Right Superior Parietal 
Left Lateral Occipital Right Inferior Parietal 
Left PreCuneus Left Cuneus 
Left PreCuneus Right PreCuneus 
Left PreCuneus Right Cuneus 
Left PreCuneus Right Lateral Occipital 
Left Lingual Right Lingual 
Left Pericalcarine Left Cuneus 
Left Cuneus Right PreCuneus 
Left Cuneus Right Cuneus 
Left Lateral Occipital Right PreCuneus 
Left Lateral Occipital Right Lateral Occipital 
Right PreCuneus Right Cuneus 
Right PreCuneus Right Lateral Occipital 
Right Insula Right PreCuneus 






























































Supplementary Table 20. Cross-cortical correlations in the childhood-onset conduct disorder (CO-CD) group showing 
overlap between the significant inter-regional correlations identified using structural covariance methods in the Cambridge 
and Southampton samples when not including the covariates in the statistical models 
 
Left Superior Frontal Left Rostral Middle Frontal 
Left Superior Frontal Left Caudal Middle Frontal 
Left Superior Frontal Left ParsOpercularis 
Left Superior Frontal Left ParsTriangularis 
Left Superior Frontal Left Orbital Frontal 
Left Superior Frontal Left PreCentral 
Left Superior Frontal Right Superior Frontal 
Left Superior Frontal Right Rostral Middle Frontal 
Left Superior Frontal Right Caudal Middle Frontal 
Left Superior Frontal Right ParsOpercularis 
Left Superior Frontal Right ParsTriangularis 
Left Superior Frontal Right Orbital Frontal 
Left Superior Frontal Right PreCentral 
Left Superior Frontal Right CA Cingulate 
Left Rostral Middle Frontal Left Caudal Middle Frontal 
Left Rostral Middle Frontal Left ParsOpercularis 
Left Rostral Middle Frontal Left ParsTriangularis 
Left Rostral Middle Frontal Right Superior Frontal 
Left Rostral Middle Frontal Right Rostral Middle Frontal 
Left Rostral Middle Frontal Right ParsOpercularis 
Left Caudal Middle Frontal Left ParsOpercularis 
Left Caudal Middle Frontal Left ParsTriangularis 
Left Caudal Middle Frontal Left Orbital Frontal 
Left Caudal Middle Frontal Left PreCentral 
Left Caudal Middle Frontal Right Superior Frontal 
Left Caudal Middle Frontal Right Rostral Middle Frontal 
Left Caudal Middle Frontal Right Caudal Middle Frontal 
Left Caudal Middle Frontal Right ParsOpercularis 
Left Caudal Middle Frontal Right ParsTriangularis 
Left Caudal Middle Frontal Right PreCentral 
Left ParsOpercularis Left ParsTriangularis 
Left ParsOpercularis Left Orbital Frontal 
Left ParsOpercularis Left PreCentral 
Left ParsOpercularis Right Superior Frontal 
Left ParsOpercularis Right Rostral Middle Frontal 
Left ParsOpercularis Right Caudal Middle Frontal 
Left ParsOpercularis Right ParsOpercularis 
Left ParsOpercularis Right ParsTriangularis 
Left ParsOpercularis Right PreCentral 
Left ParsTriangularis Left Orbital Frontal 
Left ParsTriangularis Left PreCentral 
Left ParsTriangularis Left CA Cingulate 
Left ParsTriangularis Right Superior Frontal 
Left ParsTriangularis Right Caudal Middle Frontal 
Left ParsTriangularis Right ParsOpercularis 
Left ParsTriangularis Right ParsTriangularis 
Left ParsTriangularis Right Orbital Frontal 
Left ParsTriangularis Right PreCentral 
Left ParsTriangularis Right CA Cingulate 
Left ParsOrbitalis Left Orbital Frontal 
Left Orbital Frontal Left Frontal Pole 
Left Orbital Frontal Left PreCentral 
Left Orbital Frontal Right Superior Frontal 
Left Orbital Frontal Right Caudal Middle Frontal 
Left Orbital Frontal Right ParsOpercularis 
Left Orbital Frontal Right ParsTriangularis 
Left Orbital Frontal Right Orbital Frontal 
Left Orbital Frontal Right PreCentral 
Left Orbital Frontal Right CA Cingulate 
Left Medial Orbital Frontal Right Rostral Middle Frontal 
Left Frontal Pole Right Caudal Middle Frontal 


































































Left Frontal Pole Right CA Cingulate 
Left PreCentral Right Superior Frontal 
Left PreCentral Right Caudal Middle Frontal 
Left PreCentral Right ParsOpercularis 
Left PreCentral Right ParsTriangularis 
Left PreCentral Right PreCentral 
Left CA Cingulate Right ParsOpercularis 
Left CA Cingulate Right CA Cingulate 
Right Superior Frontal Right Rostral Middle Frontal 
Right Superior Frontal Right Caudal Middle Frontal 
Right Superior Frontal Right ParsOpercularis 
Right Superior Frontal Right ParsTriangularis 
Right Superior Frontal Right Orbital Frontal 
Right Superior Frontal Right Medial Orbital Frontal 
Right Superior Frontal Right PreCentral 
Right Rostral Middle Frontal Right Caudal Middle Frontal 
Right Rostral Middle Frontal Right ParsOpercularis 
Right Rostral Middle Frontal Right ParsTriangularis 
Right Caudal Middle Frontal Right ParsOpercularis 
Right Caudal Middle Frontal Right ParsTriangularis 
Right Caudal Middle Frontal Right Orbital Frontal 
Right Caudal Middle Frontal Right PreCentral 
Right Caudal Middle Frontal Right CA Cingulate 
Right ParsOpercularis Right ParsTriangularis 
Right ParsOpercularis Right Orbital Frontal 
Right ParsOpercularis Right PreCentral 
Right ParsTriangularis Right ParsOrbitalis 
Right ParsTriangularis Right Orbital Frontal 
Right ParsTriangularis Right Medial Orbital Frontal 
Right ParsTriangularis Right PreCentral 
Right ParsOrbitalis Right Orbital Frontal 
Right Orbital Frontal Right Medial Orbital Frontal 
Left Superior Frontal Left Fusiform 
Left Superior Frontal Left Superior Temporal 
Left Superior Frontal Left Middle Temporal 
Left Superior Frontal Left Inferior Temporal 
Left Superior Frontal Right Temporal Pole 
Left Superior Frontal Right Superior Temporal 
Left Superior Frontal Right Middle Temporal 
Left Superior Frontal Right Inferior Temporal 
Left Superior Frontal Right Transverse Temporal 
Left Rostral Middle Frontal Left Superior Temporal 
Left Rostral Middle Frontal Right Superior Temporal 
Left Rostral Middle Frontal Right Inferior Temporal 
Left Caudal Middle Frontal Left Superior Temporal 
Left Caudal Middle Frontal Left Middle Temporal 
Left Caudal Middle Frontal Left Inferior Temporal 
Left Caudal Middle Frontal Right Superior Temporal 
Left Caudal Middle Frontal Right Middle Temporal 
Left Caudal Middle Frontal Right Inferior Temporal 
Left ParsOpercularis Left Fusiform 
Left ParsOpercularis Left Superior Temporal 
Left ParsOpercularis Left Middle Temporal 
Left ParsOpercularis Left Inferior Temporal 
Left ParsOpercularis Left Transverse Temporal 
Left ParsOpercularis Right Superior Temporal 
Left ParsOpercularis Right Middle Temporal 
Left ParsOpercularis Right Inferior Temporal 
Left ParsTriangularis Left Fusiform 
Left ParsTriangularis Left Superior Temporal 
Left ParsTriangularis Left Middle Temporal 
Left ParsTriangularis Left Inferior Temporal 
Left ParsTriangularis Right Fusiform 
Left ParsTriangularis Right Superior Temporal 
Left ParsTriangularis Right Middle Temporal 
Left ParsTriangularis Right Banks Superior Temporal 






























































Left ParsOrbitalis Left Inferior Temporal 
Left ParsOrbitalis Right Temporal Pole 
Left Orbital Frontal Left Temporal Pole 
Left Orbital Frontal Left Fusiform 
Left Orbital Frontal Left Superior Temporal 
Left Orbital Frontal Left Middle Temporal 
Left Orbital Frontal Left Inferior Temporal 
Left Orbital Frontal Right Temporal Pole 
Left Orbital Frontal Right Superior Temporal 
Left Orbital Frontal Right Middle Temporal 
Left Orbital Frontal Right Inferior Temporal 
Left PreCentral Left Superior Temporal 
Left PreCentral Left Middle Temporal 
Left PreCentral Right Entorhinal 
Left PreCentral Right Superior Temporal 
Left PreCentral Right Middle Temporal 
Left PreCentral Right Inferior Temporal 
Right Superior Frontal Right Temporal Pole 
Right Superior Frontal Right Fusiform 
Right Superior Frontal Right Superior Temporal 
Right Superior Frontal Right Middle Temporal 
Right Superior Frontal Right Inferior Temporal 
Right Rostral Middle Frontal Right Superior Temporal 
Right Caudal Middle Frontal Right Superior Temporal 
Right Caudal Middle Frontal Right Middle Temporal 
Right ParsOpercularis Right Middle Temporal 
Right ParsOpercularis Right Inferior Temporal 
Right ParsTriangularis Right Entorhinal 
Right ParsTriangularis Right Parahippocampal 
Right ParsTriangularis Right Superior Temporal 
Right ParsTriangularis Right Middle Temporal 
Right ParsTriangularis Right Inferior Temporal 
Right ParsTriangularis Right Banks Superior Temporal 
Right Orbital Frontal Right Entorhinal 
Right Orbital Frontal Right Parahippocampal 
Right Orbital Frontal Right Temporal Pole 
Right Orbital Frontal Right Superior Temporal 
Right Orbital Frontal Right Middle Temporal 
Right Orbital Frontal Right Inferior Temporal 
Right Orbital Frontal Right Transverse Temporal 
Right PreCentral Right Entorhinal 
Right PreCentral Right Parahippocampal 
Right PreCentral Right Temporal Pole 
Right PreCentral Right Superior Temporal 
Right PreCentral Right Middle Temporal 
Right PreCentral Right Inferior Temporal 
Right PreCentral Right Transverse Temporal 
Right PreCentral Right Banks Superior Temporal 
Left Superior Frontal Left ParaCentral Lobule 
Left Superior Frontal Left PostCentral 
Left Superior Frontal Left SupraMarginal 
Left Superior Frontal Left Superior Parietal 
Left Superior Frontal Left Inferior Parietal 
Left Superior Frontal Right ParaCentral Lobule 
Left Superior Frontal Right SupraMarginal 
Left Superior Frontal Right Superior Parietal 
Left Superior Frontal Right Inferior Parietal 
Left Rostral Middle Frontal Left Superior Parietal 
Left Rostral Middle Frontal Right SupraMarginal 
Left Caudal Middle Frontal Left ParaCentral Lobule 
Left Caudal Middle Frontal Left PostCentral 
Left Caudal Middle Frontal Left SupraMarginal 
Left Caudal Middle Frontal Left Superior Parietal 
Left Caudal Middle Frontal Left Inferior Parietal 
Left Caudal Middle Frontal Right ParaCentral Lobule 
Left Caudal Middle Frontal Right SupraMarginal 






























































Left Caudal Middle Frontal Right Superior Parietal 
Left Caudal Middle Frontal Right Inferior Parietal 
Left ParsOpercularis Left ParaCentral Lobule 
Left ParsOpercularis Left PostCentral 
Left ParsOpercularis Left SupraMarginal 
Left ParsOpercularis Left Superior Parietal 
Left ParsOpercularis Left Inferior Parietal 
Left ParsOpercularis Right ParaCentral Lobule 
Left ParsOpercularis Right SupraMarginal 
Left ParsOpercularis Right Inferior Parietal 
Left ParsTriangularis Left ParaCentral Lobule 
Left ParsTriangularis Left SupraMarginal 
Left ParsTriangularis Left Superior Parietal 
Left ParsTriangularis Left Inferior Parietal 
Left ParsTriangularis Right ParaCentral Lobule 
Left ParsTriangularis Right SupraMarginal 
Left ParsTriangularis Right Superior Parietal 
Left ParsTriangularis Right Inferior Parietal 
Left Orbital Frontal Left ParaCentral Lobule 
Left Orbital Frontal Left SupraMarginal 
Left Orbital Frontal Left Superior Parietal 
Left Orbital Frontal Left Inferior Parietal 
Left Orbital Frontal Right Posterior Cingulate 
Left Orbital Frontal Right SupraMarginal 
Left Orbital Frontal Right Inferior Parietal 
Left Medial Orbital Frontal Left Inferior Parietal 
Left Medial Orbital Frontal Right Inferior Parietal 
Left Frontal Pole Right SupraMarginal 
Left PreCentral Left ParaCentral Lobule 
Left PreCentral Left PostCentral 
Left PreCentral Left SupraMarginal 
Left PreCentral Left Superior Parietal 
Left PreCentral Right ParaCentral Lobule 
Left PreCentral Right SupraMarginal 
Left PreCentral Right Inferior Parietal 
Right Superior Frontal Right ParaCentral Lobule 
Right Superior Frontal Right PostCentral 
Right Superior Frontal Right SupraMarginal 
Right Superior Frontal Right Superior Parietal 
Right Superior Frontal Right Inferior Parietal 
Right Rostral Middle Frontal Right ParaCentral Lobule 
Right Rostral Middle Frontal Right PostCentral 
Right Rostral Middle Frontal Right SupraMarginal 
Right Caudal Middle Frontal Right ParaCentral Lobule 
Right Caudal Middle Frontal Right PostCentral 
Right Caudal Middle Frontal Right SupraMarginal 
Right Caudal Middle Frontal Right Superior Parietal 
Right Caudal Middle Frontal Right Inferior Parietal 
Right ParsOpercularis Right PostCentral 
Right ParsOpercularis Right SupraMarginal 
Right ParsOpercularis Right Superior Parietal 
Right ParsOpercularis Right Inferior Parietal 
Right ParsTriangularis Right ParaCentral Lobule 
Right ParsTriangularis Right PostCentral 
Right ParsTriangularis Right SupraMarginal 
Right ParsTriangularis Right Superior Parietal 
Right ParsTriangularis Right Inferior Parietal 
Right ParsOrbitalis Right Superior Parietal 
Right Orbital Frontal Right SupraMarginal 
Right Orbital Frontal Right Superior Parietal 
Right Orbital Frontal Right Inferior Parietal 
Right PreCentral Right ParaCentral Lobule 
Right PreCentral Right SupraMarginal 
Right PreCentral Right Superior Parietal 
Right PreCentral Right Inferior Parietal 
Right CA Cingulate Right Inferior Parietal 






























































Left Superior Frontal Left PreCuneus 
Left Superior Frontal Left Lingual 
Left Superior Frontal Left Lateral Occipital 
Left Superior Frontal Right PreCuneus 
Left Superior Frontal Right Lateral Occipital 
Left Rostral Middle Frontal Right Lateral Occipital 
Left Caudal Middle Frontal Left PreCuneus 
Left Caudal Middle Frontal Left Lateral Occipital 
Left Caudal Middle Frontal Right Lateral Occipital 
Left ParsOpercularis Left PreCuneus 
Left ParsOpercularis Left Lateral Occipital 
Left ParsOpercularis Right Lateral Occipital 
Left ParsTriangularis Left PreCuneus 
Left ParsTriangularis Left Lingual 
Left ParsTriangularis Left Lateral Occipital 
Left ParsTriangularis Right PreCuneus 
Left ParsTriangularis Right Lingual 
Left ParsTriangularis Right Lateral Occipital 
Left Orbital Frontal Left PreCuneus 
Left Orbital Frontal Left Lateral Occipital 
Left Orbital Frontal Right PreCuneus 
Left Orbital Frontal Right Lateral Occipital 
Left Medial Orbital Frontal Left PreCuneus 
Left PreCentral Left PreCuneus 
Left PreCentral Left Lateral Occipital 
Left CA Cingulate Left PreCuneus 
Right Superior Frontal Right PreCuneus 
Right Superior Frontal Right Lateral Occipital 
Right Rostral Middle Frontal Right Lateral Occipital 
Right Caudal Middle Frontal Right PreCuneus 
Right ParsTriangularis Right PreCuneus 
Right ParsTriangularis Right Lateral Occipital 
Right Orbital Frontal Right PreCuneus 
Right Orbital Frontal Right Lingual 
Right Orbital Frontal Right Lateral Occipital 
Right PreCentral Right PreCuneus 
Right PreCentral Right Lingual 
Left Superior Frontal Left Insula 
Left Superior Frontal Right Insula 
Left Rostral Middle Frontal Left Insula 
Left Rostral Middle Frontal Right Insula 
Left Caudal Middle Frontal Left Insula 
Left ParsOpercularis Left Insula 
Left ParsOpercularis Right Insula 
Left ParsTriangularis Left Insula 
Left ParsTriangularis Right Insula 
Left ParsOrbitalis Left Insula 
Left Orbital Frontal Left Insula 
Left Orbital Frontal Right Insula 
Left Frontal Pole Right Insula 
Left PreCentral Left Insula 
Left PreCentral Right Insula 
Right Superior Frontal Right Insula 
Right Rostral Middle Frontal Right Insula 
Right Caudal Middle Frontal Right Insula 
Right ParsOpercularis Right Insula 
Right ParsTriangularis Right Insula 
Right Orbital Frontal Right Insula 
Right PreCentral Right Insula 
Right CA Cingulate Right Insula 
Left Fusiform Right ParsOpercularis 
Left Fusiform Right Orbital Frontal 
Left Fusiform Right RA cingulate 
Left Superior Temporal Right Superior Frontal 
Left Superior Temporal Right Rostral Middle Frontal 
Left Superior Temporal Right Caudal Middle Frontal 






























































Left Superior Temporal Right ParsTriangularis 
Left Superior Temporal Right PreCentral 
Left Middle Temporal Right Superior Frontal 
Left Middle Temporal Right Caudal Middle Frontal 
Left Middle Temporal Right ParsOpercularis 
Left Middle Temporal Right ParsTriangularis 
Left Middle Temporal Right Orbital Frontal 
Left Middle Temporal Right PreCentral 
Left Inferior Temporal Right Superior Frontal 
Left Inferior Temporal Right ParsTriangularis 
Left ParaCentral Lobule Right Superior Frontal 
Left ParaCentral Lobule Right Caudal Middle Frontal 
Left ParaCentral Lobule Right ParsOpercularis 
Left ParaCentral Lobule Right ParsTriangularis 
Left ParaCentral Lobule Right PreCentral 
Left PostCentral Right Superior Frontal 
Left PostCentral Right Caudal Middle Frontal 
Left PostCentral Right ParsOpercularis 
Left PostCentral Right ParsTriangularis 
Left PostCentral Right Orbital Frontal 
Left PostCentral Right PreCentral 
Left SupraMarginal Right Superior Frontal 
Left SupraMarginal Right Caudal Middle Frontal 
Left SupraMarginal Right ParsOpercularis 
Left SupraMarginal Right ParsTriangularis 
Left SupraMarginal Right Orbital Frontal 
Left SupraMarginal Right PreCentral 
Left Superior Parietal Right Superior Frontal 
Left Superior Parietal Right Caudal Middle Frontal 
Left Superior Parietal Right ParsOpercularis 
Left Superior Parietal Right ParsTriangularis 
Left Superior Parietal Right Orbital Frontal 
Left Superior Parietal Right PreCentral 
Left Inferior Parietal Right Superior Frontal 
Left Inferior Parietal Right Caudal Middle Frontal 
Left Inferior Parietal Right ParsOpercularis 
Left Inferior Parietal Right ParsTriangularis 
Left Inferior Parietal Right Orbital Frontal 
Left Inferior Parietal Right PreCentral 
Left PreCuneus Right Superior Frontal 
Left PreCuneus Right Caudal Middle Frontal 
Left PreCuneus Right ParsOpercularis 
Left PreCuneus Right ParsTriangularis 
Left PreCuneus Right Orbital Frontal 
Left PreCuneus Right PreCentral 
Left Lingual Right Caudal Middle Frontal 
Left Lingual Right ParsOpercularis 
Left Lingual Right ParsTriangularis 
Left Lingual Right Orbital Frontal 
Left Lingual Right PreCentral 
Left Lateral Occipital Right Superior Frontal 
Left Lateral Occipital Right ParsTriangularis 
Left Lateral Occipital Right PreCentral 
Left Insula Right Superior Frontal 
Left Insula Right Caudal Middle Frontal 
Left Insula Right ParsOpercularis 
Left Insula Right ParsTriangularis 
Left Insula Right Orbital Frontal 
Left Insula Right PreCentral 
Left Entorhinal Left Temporal Pole 
Left Entorhinal Right Entorhinal 
Left Parahippocampal Right Parahippocampal 
Left Temporal Pole Left Fusiform 
Left Temporal Pole Left Middle Temporal 
Left Temporal Pole Left Inferior Temporal 
Left Temporal Pole Right Temporal Pole 






























































Left Temporal Pole Right Middle Temporal 
Left Temporal Pole Right Inferior Temporal 
Left Fusiform Left Superior Temporal 
Left Fusiform Left Middle Temporal 
Left Fusiform Left Inferior Temporal 
Left Fusiform Left Banks Superior Temporal 
Left Fusiform Right Entorhinal 
Left Fusiform Right Superior Temporal 
Left Fusiform Right Middle Temporal 
Left Fusiform Right Inferior Temporal 
Left Fusiform Right Banks Superior Temporal 
Left Superior Temporal Left Middle Temporal 
Left Superior Temporal Left Inferior Temporal 
Left Superior Temporal Right Temporal Pole 
Left Superior Temporal Right Superior Temporal 
Left Superior Temporal Right Middle Temporal 
Left Superior Temporal Right Inferior Temporal 
Left Middle Temporal Left Inferior Temporal 
Left Middle Temporal Left Transverse Temporal 
Left Middle Temporal Left Banks Superior Temporal 
Left Middle Temporal Right Temporal Pole 
Left Middle Temporal Right Fusiform 
Left Middle Temporal Right Superior Temporal 
Left Middle Temporal Right Middle Temporal 
Left Middle Temporal Right Inferior Temporal 
Left Middle Temporal Right Banks Superior Temporal 
Left Inferior Temporal Right Entorhinal 
Left Inferior Temporal Right Parahippocampal 
Left Inferior Temporal Right Temporal Pole 
Left Inferior Temporal Right Fusiform 
Left Inferior Temporal Right Superior Temporal 
Left Inferior Temporal Right Middle Temporal 
Left Inferior Temporal Right Inferior Temporal 
Left Inferior Temporal Right Banks Superior Temporal 
Left Transverse Temporal Right Inferior Temporal 
Right Entorhinal Right Temporal Pole 
Right Entorhinal Right Fusiform 
Right Entorhinal Right Middle Temporal 
Right Entorhinal Right Inferior Temporal 
Right Parahippocampal Right Temporal Pole 
Right Parahippocampal Right Superior Temporal 
Right Parahippocampal Right Middle Temporal 
Right Temporal Pole Right Superior Temporal 
Right Temporal Pole Right Middle Temporal 
Right Temporal Pole Right Inferior Temporal 
Right Fusiform Right Superior Temporal 
Right Fusiform Right Middle Temporal 
Right Fusiform Right Banks Superior Temporal 
Right Superior Temporal Right Middle Temporal 
Right Superior Temporal Right Inferior Temporal 
Right Superior Temporal Right Transverse Temporal 
Right Superior Temporal Right Banks Superior Temporal 
Right Middle Temporal Right Inferior Temporal 
Right Middle Temporal Right Transverse Temporal 
Right Middle Temporal Right Banks Superior Temporal 
Right Inferior Temporal Right Banks Superior Temporal 
Right Transverse Temporal Right Banks Superior Temporal 
Left Fusiform Left SupraMarginal 
Left Fusiform Left Inferior Parietal 
Left Fusiform Right SupraMarginal 
Left Fusiform Right Inferior Parietal 
Left Superior Temporal Left PostCentral 
Left Superior Temporal Left SupraMarginal 
Left Superior Temporal Left Superior Parietal 
Left Superior Temporal Left Inferior Parietal 
Left Superior Temporal Right ParaCentral Lobule 






























































Left Superior Temporal Right SupraMarginal 
Left Superior Temporal Right Superior Parietal 
Left Superior Temporal Right Inferior Parietal 
Left Middle Temporal Left PostCentral 
Left Middle Temporal Left SupraMarginal 
Left Middle Temporal Left Superior Parietal 
Left Middle Temporal Left Inferior Parietal 
Left Middle Temporal Right ParaCentral Lobule 
Left Middle Temporal Right SupraMarginal 
Left Middle Temporal Right Inferior Parietal 
Left Inferior Temporal Left SupraMarginal 
Left Inferior Temporal Right SupraMarginal 
Left Inferior Temporal Right Inferior Parietal 
Right Temporal Pole Right SupraMarginal 
Right Temporal Pole Right Superior Parietal 
Right Temporal Pole Right Inferior Parietal 
Right Fusiform Right SupraMarginal 
Right Fusiform Right Inferior Parietal 
Right Superior Temporal Right PostCentral 
Right Superior Temporal Right SupraMarginal 
Right Superior Temporal Right Superior Parietal 
Right Superior Temporal Right Inferior Parietal 
Right Middle Temporal Right SupraMarginal 
Right Middle Temporal Right Superior Parietal 
Right Middle Temporal Right Inferior Parietal 
Right Inferior Temporal Right SupraMarginal 
Right Inferior Temporal Right Inferior Parietal 
Right Banks Superior Temporal Right SupraMarginal 
Right Banks Superior Temporal Right Inferior Parietal 
Left Fusiform Left PreCuneus 
Left Fusiform Left Lateral Occipital 
Left Fusiform Right PreCuneus 
Left Fusiform Right Lateral Occipital 
Left Superior Temporal Left PreCuneus 
Left Superior Temporal Left Lateral Occipital 
Left Superior Temporal Right PreCuneus 
Left Superior Temporal Right Lateral Occipital 
Left Middle Temporal Left PreCuneus 
Left Middle Temporal Left Lateral Occipital 
Left Middle Temporal Right PreCuneus 
Left Middle Temporal Right Lateral Occipital 
Left Inferior Temporal Left PreCuneus 
Left Inferior Temporal Left Lateral Occipital 
Left Inferior Temporal Right PreCuneus 
Right Entorhinal Right Lingual 
Right Temporal Pole Right PreCuneus 
Right Superior Temporal Right PreCuneus 
Right Superior Temporal Right Lateral Occipital 
Right Middle Temporal Right PreCuneus 
Right Middle Temporal Right Lingual 
Right Middle Temporal Right Lateral Occipital 
Right Inferior Temporal Right PreCuneus 
Right Inferior Temporal Right Lateral Occipital 
Right Banks Superior Temporal Right PreCuneus 
Left Fusiform Right Insula 
Left Superior Temporal Right Insula 
Left Middle Temporal Right Insula 
Left Inferior Temporal Right Insula 
Left ParaCentral Lobule Left Superior Temporal 
Left ParaCentral Lobule Right Superior Temporal 
Left ParaCentral Lobule Right Middle Temporal 
Left ParaCentral Lobule Right Inferior Temporal 
Left ParaCentral Lobule Right Banks Superior Temporal 
Left PostCentral Right Temporal Pole 
Left PostCentral Right Superior Temporal 
Left PostCentral Right Middle Temporal 






























































Left SupraMarginal Right Fusiform 
Left SupraMarginal Right Superior Temporal 
Left SupraMarginal Right Middle Temporal 
Left SupraMarginal Right Inferior Temporal 
Left SupraMarginal Right Banks Superior Temporal 
Left Superior Parietal Right Temporal Pole 
Left Superior Parietal Right Superior Temporal 
Left Superior Parietal Right Middle Temporal 
Left Superior Parietal Right Inferior Temporal 
Left Superior Parietal Right Banks Superior Temporal 
Left Inferior Parietal Right Superior Temporal 
Left Inferior Parietal Right Middle Temporal 
Left Inferior Parietal Right Inferior Temporal 
Left Inferior Parietal Right Banks Superior Temporal 
Right ParaCentral Lobule Right Fusiform 
Right ParaCentral Lobule Right Superior Temporal 
Right ParaCentral Lobule Right Middle Temporal 
Right ParaCentral Lobule Right Transverse Temporal 
Right ParaCentral Lobule Right Banks Superior Temporal 
Left PreCuneus Right Temporal Pole 
Left PreCuneus Right Superior Temporal 
Left PreCuneus Right Middle Temporal 
Left PreCuneus Right Inferior Temporal 
Left PreCuneus Right Banks Superior Temporal 
Left Lingual Right Superior Temporal 
Left Lingual Right Inferior Temporal 
Left Pericalcarine Right Inferior Temporal 
Left Cuneus Right Inferior Temporal 
Left Lateral Occipital Right Entorhinal 
Left Lateral Occipital Right Parahippocampal 
Left Lateral Occipital Right Temporal Pole 
Left Lateral Occipital Right Superior Temporal 
Left Lateral Occipital Right Middle Temporal 
Left Lateral Occipital Right Inferior Temporal 
Left Lateral Occipital Right Banks Superior Temporal 
Left Insula Left Fusiform 
Left Insula Left Superior Temporal 
Left Insula Left Middle Temporal 
Left Insula Left Inferior Temporal 
Left Insula Right Temporal Pole 
Left Insula Right Superior Temporal 
Left Insula Right Middle Temporal 
Left Insula Right Inferior Temporal 
Right Insula Right Temporal Pole 
Right Insula Right Middle Temporal 
Left ParaCentral Lobule Left Posterior Cingulate 
Left ParaCentral Lobule Left PostCentral 
Left ParaCentral Lobule Left SupraMarginal 
Left ParaCentral Lobule Left Superior Parietal 
Left ParaCentral Lobule Left Inferior Parietal 
Left ParaCentral Lobule Right ParaCentral Lobule 
Left ParaCentral Lobule Right SupraMarginal 
Left ParaCentral Lobule Right Superior Parietal 
Left ParaCentral Lobule Right Inferior Parietal 
Left Posterior Cingulate Right Posterior Cingulate 
Left Isthmus Right Isthmus 
Left PostCentral Left SupraMarginal 
Left PostCentral Left Superior Parietal 
Left PostCentral Left Inferior Parietal 
Left PostCentral Right ParaCentral Lobule 
Left PostCentral Right PostCentral 
Left PostCentral Right SupraMarginal 
Left PostCentral Right Superior Parietal 
Left PostCentral Right Inferior Parietal 
Left SupraMarginal Left Superior Parietal 
Left SupraMarginal Left Inferior Parietal 






























































Left SupraMarginal Right ParaCentral Lobule 
Left SupraMarginal Right SupraMarginal 
Left SupraMarginal Right Superior Parietal 
Left SupraMarginal Right Inferior Parietal 
Left Superior Parietal Left Inferior Parietal 
Left Superior Parietal Right ParaCentral Lobule 
Left Superior Parietal Right PostCentral 
Left Superior Parietal Right SupraMarginal 
Left Superior Parietal Right Superior Parietal 
Left Superior Parietal Right Inferior Parietal 
Left Inferior Parietal Right ParaCentral Lobule 
Left Inferior Parietal Right SupraMarginal 
Left Inferior Parietal Right Superior Parietal 
Left Inferior Parietal Right Inferior Parietal 
Right ParaCentral Lobule Right PostCentral 
Right ParaCentral Lobule Right SupraMarginal 
Right ParaCentral Lobule Right Superior Parietal 
Right ParaCentral Lobule Right Inferior Parietal 
Right PostCentral Right Superior Parietal 
Right SupraMarginal Right Superior Parietal 
Right SupraMarginal Right Inferior Parietal 
Right Superior Parietal Right Inferior Parietal 
Left ParaCentral Lobule Left PreCuneus 
Left ParaCentral Lobule Right PreCuneus 
Left PostCentral Left PreCuneus 
Left PostCentral Left Lingual 
Left PostCentral Left Lateral Occipital 
Left PostCentral Right PreCuneus 
Left PostCentral Right Lateral Occipital 
Left SupraMarginal Left PreCuneus 
Left SupraMarginal Left Lateral Occipital 
Left SupraMarginal Right PreCuneus 
Left SupraMarginal Right Lateral Occipital 
Left Superior Parietal Left PreCuneus 
Left Superior Parietal Left Lingual 
Left Superior Parietal Left Cuneus 
Left Superior Parietal Left Lateral Occipital 
Left Superior Parietal Right PreCuneus 
Left Superior Parietal Right Lingual 
Left Superior Parietal Right Lateral Occipital 
Left Inferior Parietal Left PreCuneus 
Left Inferior Parietal Left Lingual 
Left Inferior Parietal Left Lateral Occipital 
Left Inferior Parietal Right PreCuneus 
Left Inferior Parietal Right Lateral Occipital 
Right ParaCentral Lobule Right PreCuneus 
Right SupraMarginal Right PreCuneus 
Right SupraMarginal Right Lateral Occipital 
Right Superior Parietal Right PreCuneus 
Right Superior Parietal Right Cuneus 
Right Superior Parietal Right Lateral Occipital 
Right Inferior Parietal Right PreCuneus 
Right Inferior Parietal Right Lingual 
Right Inferior Parietal Right Lateral Occipital 
Left ParaCentral Lobule Right Insula 
Left PostCentral Right Insula 
Left SupraMarginal Right Insula 
Left Superior Parietal Right Insula 
Left Inferior Parietal Right Insula 
Right ParaCentral Lobule Right Insula 
Right Posterior Cingulate Right Insula 
Left PreCuneus Right ParaCentral Lobule 
Left PreCuneus Right SupraMarginal 
Left PreCuneus Right Superior Parietal 
Left PreCuneus Right Inferior Parietal 
Left Lingual Right PostCentral 






























































Left Lingual Right SupraMarginal 
Left Lingual Right Superior Parietal 
Left Lingual Right Inferior Parietal 
Left Pericalcarine Right SupraMarginal 
Left Cuneus Right Superior Parietal 
Left Cuneus Right Inferior Parietal 
Left Lateral Occipital Right ParaCentral Lobule 
Left Lateral Occipital Right SupraMarginal 
Left Lateral Occipital Right Inferior Parietal 
Left Insula Left PostCentral 
Left Insula Left SupraMarginal 
Left Insula Left Superior Parietal 
Left Insula Left Inferior Parietal 
Left Insula Right ParaCentral Lobule 
Left Insula Right SupraMarginal 
Left Insula Right Inferior Parietal 
Right Insula Right PostCentral 
Right Insula Right SupraMarginal 
Right Insula Right Inferior Parietal 
Left PreCuneus Left Lingual 
Left PreCuneus Left Lateral Occipital 
Left PreCuneus Right PreCuneus 
Left PreCuneus Right Lingual 
Left PreCuneus Right Lateral Occipital 
Left Lingual Left Lateral Occipital 
Left Lingual Right PreCuneus 
Left Lingual Right Lingual 
Left Cuneus Right Cuneus 
Left Lateral Occipital Right PreCuneus 
Left Lateral Occipital Right Lingual 
Left Lateral Occipital Right Lateral Occipital 
Right Lingual Right Lateral Occipital 
Left PreCuneus Right Insula 
Left Lateral Occipital Right Insula 
Left Insula Left Lingual 
Left Insula Left Lateral Occipital 
Left Insula Right PreCuneus 
Left Insula Right Lateral Occipital 
Right Insula Right PreCuneus 
Right Insula Right Lateral Occipital 




Supplementary Table 21. Cross-cortical correlations in the adolescence-onset conduct disorder (AO-CD) group showing 
overlap between the significant inter-regional correlations identified using structural covariance methods in the Cambridge 
and Southampton samples when not including the covariates in the statistical models 
 
Left Superior Frontal Left Rostral Middle Frontal 
Left Superior Frontal Left Caudal Middle Frontal 
Left Superior Frontal Left PreCentral 
Left Superior Frontal Right Superior Frontal 
Left Superior Frontal Right Rostral Middle Frontal 
Left Superior Frontal Right Caudal Middle Frontal 
Left Superior Frontal Right PreCentral 
Left Rostral Middle Frontal Left Caudal Middle Frontal 
Left Rostral Middle Frontal Right Superior Frontal 
Left Rostral Middle Frontal Right Rostral Middle Frontal 
Left Caudal Middle Frontal Left PreCentral 
Left Caudal Middle Frontal Right Superior Frontal 
Left Caudal Middle Frontal Right Rostral Middle Frontal 
Left Caudal Middle Frontal Right Caudal Middle Frontal 
Left Caudal Middle Frontal Right PreCentral 
Left PreCentral Right Caudal Middle Frontal 
Left PreCentral Right PreCentral 
Right Superior Frontal Right Rostral Middle Frontal 



















































































































Right Rostral Middle Frontal Right Caudal Middle Frontal 
Right Rostral Middle Frontal Right ParsTriangularis 
Left ParsTriangularis Left Superior Temporal 
Right Superior Frontal Right Middle Temporal 
Left Superior Frontal Left PostCentral 
Left Superior Frontal Left SupraMarginal 
Left Superior Frontal Left Superior Parietal 
Left Superior Frontal Left Inferior Parietal 
Left Superior Frontal Right ParaCentral Lobule 
Left Superior Frontal Right SupraMarginal 
Left Superior Frontal Right Superior Parietal 
Left Superior Frontal Right Inferior Parietal 
Left Rostral Middle Frontal Left SupraMarginal 
Left Caudal Middle Frontal Left SupraMarginal 
Left Caudal Middle Frontal Left Inferior Parietal 
Left Caudal Middle Frontal Right SupraMarginal 
Left PreCentral Left PostCentral 
Left PreCentral Left SupraMarginal 
Right Superior Frontal Right Isthmus 
Right Superior Frontal Right SupraMarginal 
Right Superior Frontal Right Superior Parietal 
Right Superior Frontal Right Inferior Parietal 
Right Caudal Middle Frontal Right SupraMarginal 
Left Superior Frontal Left PreCuneus 
Left Superior Frontal Right PreCuneus 
Left Caudal Middle Frontal Right PreCuneus 
Left PreCentral Left Lateral Occipital 
Left PreCentral Right Lateral Occipital 
Right Superior Frontal Right PreCuneus 
Right Caudal Middle Frontal Right PreCuneus 
Right ParsOpercularis Right Insula 
Left PostCentral Right Caudal Middle Frontal 
Left SupraMarginal Right Superior Frontal 
Left SupraMarginal Right Caudal Middle Frontal 
Left SupraMarginal Right PreCentral 
Left Inferior Parietal Right Superior Frontal 
Left Inferior Parietal Right Caudal Middle Frontal 
Left PreCuneus Right Superior Frontal 
Left Entorhinal Left Temporal Pole 
Left Fusiform Right Fusiform 
Left Fusiform Right Inferior Temporal 
Left Superior Temporal Right Superior Temporal 
Left Transverse Temporal Right Superior Temporal 
Left Transverse Temporal Right Transverse Temporal 
Right Fusiform Right Middle Temporal 
Right Fusiform Right Inferior Temporal 
Right Fusiform Right SupraMarginal 
Right Fusiform Right Superior Parietal 
Right Fusiform Right Inferior Parietal 
Right Middle Temporal Right Inferior Parietal 
Right Fusiform Right PreCuneus 
Right Fusiform Right Lingual 
Right Fusiform Right Lateral Occipital 
Right Banks Superior Temporal Right PreCuneus 
Left Inferior Parietal Right Middle Temporal 
Left PreCuneus Right Fusiform 
Left Lateral Occipital Right Fusiform 
Left Insula Left Superior Temporal 
Right Insula Right Superior Temporal 
Left ParaCentral Lobule Left PostCentral 
Left ParaCentral Lobule Left SupraMarginal 
Left ParaCentral Lobule Left Superior Parietal 
Left ParaCentral Lobule Left Inferior Parietal 
Left ParaCentral Lobule Right ParaCentral Lobule 
Left ParaCentral Lobule Right Superior Parietal 
Left ParaCentral Lobule Right Inferior Parietal 






























































Left Posterior Cingulate Left Isthmus 
Left PostCentral Left SupraMarginal 
Left PostCentral Left Superior Parietal 
Left PostCentral Left Inferior Parietal 
Left PostCentral Right ParaCentral Lobule 
Left PostCentral Right PostCentral 
Left PostCentral Right SupraMarginal 
Left PostCentral Right Superior Parietal 
Left PostCentral Right Inferior Parietal 
Left SupraMarginal Left Superior Parietal 
Left SupraMarginal Left Inferior Parietal 
Left SupraMarginal Right SupraMarginal 
Left SupraMarginal Right Superior Parietal 
Left SupraMarginal Right Inferior Parietal 
Left Superior Parietal Left Inferior Parietal 
Left Superior Parietal Right Superior Parietal 
Left Superior Parietal Right Inferior Parietal 
Left Inferior Parietal Right SupraMarginal 
Left Inferior Parietal Right Superior Parietal 
Left Inferior Parietal Right Inferior Parietal 
Right ParaCentral Lobule Right Superior Parietal 
Right ParaCentral Lobule Right Inferior Parietal 
Right PostCentral Right Superior Parietal 
Right SupraMarginal Right Inferior Parietal 
Right Superior Parietal Right Inferior Parietal 
Left ParaCentral Lobule Left PreCuneus 
Left PostCentral Left PreCuneus 
Left PostCentral Left Cuneus 
Left PostCentral Left Lateral Occipital 
Left PostCentral Right PreCuneus 
Left PostCentral Right Lateral Occipital 
Left SupraMarginal Left PreCuneus 
Left SupraMarginal Left Lateral Occipital 
Left SupraMarginal Right PreCuneus 
Left Superior Parietal Left PreCuneus 
Left Superior Parietal Right PreCuneus 
Left Inferior Parietal Left PreCuneus 
Left Inferior Parietal Left Lingual 
Left Inferior Parietal Left Lateral Occipital 
Left Inferior Parietal Right PreCuneus 
Right ParaCentral Lobule Right PreCuneus 
Right ParaCentral Lobule Right Lingual 
Right ParaCentral Lobule Right Lateral Occipital 
Right PostCentral Right Lateral Occipital 
Right SupraMarginal Right PreCuneus 
Right Superior Parietal Right PreCuneus 
Right Superior Parietal Right Lingual 
Right Superior Parietal Right Cuneus 
Right Superior Parietal Right Lateral Occipital 
Right Inferior Parietal Right PreCuneus 
Right Inferior Parietal Right Lateral Occipital 
Left PreCuneus Right ParaCentral Lobule 
Left PreCuneus Right SupraMarginal 
Left PreCuneus Right Superior Parietal 
Left PreCuneus Right Inferior Parietal 
Left Lingual Right Superior Parietal 
Left Cuneus Right SupraMarginal 
Left Cuneus Right Superior Parietal 
Left Lateral Occipital Right ParaCentral Lobule 
Left Lateral Occipital Right Superior Parietal 
Left Lateral Occipital Right Inferior Parietal 
Left PreCuneus Left Lateral Occipital 
Left PreCuneus Right PreCuneus 
Left PreCuneus Right Cuneus 
Left PreCuneus Right Lateral Occipital 
Left Lingual Left Pericalcarine 






























































Left Lingual Left Cuneus 
Left Lingual Left Lateral Occipital 
Left Lingual Right PreCuneus 
Left Lingual Right Lingual 
Left Lingual Right Lateral Occipital 
Left Cuneus Left Lateral Occipital 
Left Cuneus Right Lingual 
Left Cuneus Right Cuneus 
Left Cuneus Right Lateral Occipital 
Left Lateral Occipital Right PreCuneus 
Left Lateral Occipital Right Lingual 
Left Lateral Occipital Right Cuneus 
Left Lateral Occipital Right Lateral Occipital 
Right PreCuneus Right Cuneus 
Right PreCuneus Right Lateral Occipital 
Right Lingual Right Cuneus 
Right Lingual Right Lateral Occipital 
Right Pericalcarine Right Cuneus 
Left Insula Right Insula 
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